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2&5] Frer Thad travelledthrough the World in Spe- 

ao) culation,by tranſlating, and augmenting of Atlas Majour in En- 
21 gliſh,dedicated to his molt excellent Majeftie your Uncle,and 

my dread Soveraigne; I could give noe reſt vnto my thoughts, 
tilt I had yndertaken ſome Kin of my owne profeſſion , which mighc 
ive light,voderſtanding, & InſtruRion, ynto ſome young Gentlemen, 
i others, who delire to followe the warres, and to ſtuddiec 
this Art Mibtarie , for their princes ſeruice , and the good of their Coun- 
trie.. And where could I finde a fitter place , or a better Subjef# to work 
ypon,then in theſe United Provinces, vader the Commaund of the Lords 
the States Generall,and his Highneſſe the Prince of Orange, which now in regard 
of their long warres,maye truely be called a Nurcerie,and ſedes bell for the 
breeding,and trayning vp of Souldiers,and verely how could I doe ber- 


» {os ter, then to beginn ad principium, with the very firſt Principles,and Rudiments 


of the eArt Militarie, praftiſed in theſe wartes,vnder the Commaund, firſt 
of Prince Maurice of bleſſed Memorig , and now vnder the able Condud of that 
>reat, and victorious Captaine Generaell of our age, his Higneſſe the Prince 
of Orange hiz Brother. Now beſides what experience my longe ſervice hath 

ayned vnder their Commaund, for the ſpace of fortie yeeres, as an ad- 
Ton there vnto, | have gott Some tranſlations, and extracts out of the 
beſt, and chorſeft Authours of our moderne times, who have writ vpon this 
ſabje&,ro give Lufre vnto yt, and having before by the aſliſtice of God, 
run through the firſt rwo parts * I have now alſo finshed my third part, 
concerning all preparations , and neceſſenies appertayning to an Armie , and 
ſo to put an endunto this Laboriows worke. For in my firſt part, I promiſ- 
ſed the Right honorable the Earl of Holland, and in my ſecond part my no- 
ble Colonel,chatl would goe through the three whole parrs,for the arming 
of a Souldier, de Cap en pied, that is, at all points, which now thanks be to 
God,I have done,to the end,thar ſuch as maye goe into his maieſtis ſer- 
vice, your Higneſles, or any other forraine State,or Princes,maye gaine 
ſome experience , and reape ſome benifit by my labours , which is , and 


was the principal thing I aymed at,For I hope as ould as I am, when theſe 
T 3 vnhappie 


vnhappie differences at home are reconciled, appeaſed, and Compoſed, 
thatGod, who leads the hearts of all kings mus haud,as the Water of brookes will 
{o dire his Maje/ties heart for your right y thathis Mas; will affiſt your 
Higneſle, & turne his*þowerfull trmes aft othte ay , and make your 
Higneſlſe General! of atbraye Briezzrh Armie',z for me qpufoayys of your 
muries,, andthe recoliverie of your lavwvfulf, and ancicear rights,and in- 
heritances againſttheZſorpers thereof. * 5; +1 5: x 

[ will not trouble your Highneſſe any longer with a teadious diſcourſe 
ſecing my ſelfe ,* & thowſandes of true hearted Brutans beſides my lelfe, 
( when ſocuer his Sacred Ma"'*.agd our dread Soveraigne $hall lay his Com- 
maunds vpon us )shalbe all willing , to fight in ſo juſt a quarrell, for your 
Higneſle , and laye our liues downe at your feete,and your queene mo« 
thers, for the regaining of your Higneſles rights, and Countries. *” * 


Thys thifd, part then of che Prizgples of the, Art Militazre,comes in all hu» 
mililtie,, to. preſent it ſelfe vnto your Highneſles gracioivs patronage , that 
though it be meane 1nfitſelfe , yerit craues to come forth to the view of 
the World, vnder your. i/riows name, which if it maye be acceptable yn- 
to your:Highneſle, then I shall think my weake endeavours happily (a- 
crificed,, and acknowledge my ſelfe much obliged to your Hi Fineſſe, 
and $shall not onely be bound to pray vnto the -Lord of Hoaſts,'ro honour 
and bleſſe your proceedings here in this World with happie Suc ceflſe: 
but alſo to crowne yow , your royell mother the Qupene of Vertues, and her 
princly progeme with eternall folcitie hereafter , befeeching your Hignefle 
ro beleeve, that.noe creature living shall more heartely fight , nor more 
willingly dye in your ſeruice then, 'Y F 


I 
= Your Hiphneſſes ever moſt bumble, 
| | beden and ths oh TOR 


Henkitg HExXH an. 


Y 


v 


T O 
The right honorable and moſt noble Lord. 


MOVNTIOYE 


Earle of Newport, Generall (or Maſter) of the Ordnance 
of England, &c. 


My Lozy, 


Tf maye ſeeme ſtraunge vnto you, that I who am a ſtraunger ynto your 
og toy one thar lives 1n a forraine Countrie, should preſutne to 
dedicate this Tra# to the honour of your name : But when I conſider 


ewo things, it maye challeng ſome excuſe for me. The firſt is, that my no- 


ble {jolonell , who honours & loues your Lordship did adviſc mee there- 
vnto. Theſecond is, becauſe it treats of that honorable {harge, and 
Swperintendencie, which properly appertaines vnto a Generall of the eArtillerie 
wherewith your Lo: 1s inveſted, as alſo the Subordinate Officers vnder 
your Command. Such as it is,I beſeech your Lo: to acceptfroman ould 
Souldier; Andas in theſe Countries wherel live, I have dedicated it to 
his highneſſe che Prince Eleowur, who hath graciouſly accepred of it : ſo ir 
comes in moſt humble wileto ctaue your Lo : favourable Patronageto ir 
in my native {ountrie, Which if ir va your Lo: to youchſafe of ic, and 
that it may goe vnder your honorablenameandprotction,and ſo come 
out” to the view of the World, with my = Marshals warrant, & 
licence in the Frome thereof, 1shall thinkmy weake laþours and en- 
devours ypon this ſubject wel employed, with hopes that is maye proque 
vicfull and give ſome inſtruction to thoſe who ate [delirous to ſtydie 
this noble Arr, and $hall not onely pray vntorhe fra $0 preſerve 


your Lo: in health, with much encreaſe of honourin this World, bue 
* allo ro crowne yow With etornall felicitic hereafter reſting. 


Your honours devoted ſernante ever to (ommaund. |_ 


From Delfin Holland this 26%. 
of November 1646. Stilo novo. 


J bas j 
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Elenry Hexham, 


AN 
Authentick Coppie of my Lord Marshall his Y Varrane 
graunted to Henry Hexham Quartermaſter to the Regiment of the 
honorable Colonell Georg Goring, in the ſcrvice of the States Generall 


ofthe Ynited Provinces, vnder the Command of his highnefle 
the Prince of Ozange their Genet all, 


T zomas Earle of Arandell and Surrey, EarleMarshall of 
L England,e+c.. Whereas Henry Hexham £uartermaſter to the Regi- 
merit of Foote vnder Colonell George Goring, inthe ſervice of the States Ge- 
neracl of rhe Ynited Provinces, hath by his great labour,experience , and lgn 
obſervation,collefed and ſince cauſed to be printed the threeparts of the Art Mili- 
tairepratized inthe Warres of the Vnited Provinces,which though of much 
ſe, and rvery neceſſarie : yet ought not to be expoſed to publick ſaile , without my 
particular Licence & approbarionin perſuance of the order of the high {burt of 
tarr-chamber 70 that effeth: all which I having taken into conſideration,and Leiwg 
humbly deſired by him to graunt my W atrant,not onely for. importation of them; 
ut alſo for expoſing them to ſaile, Thawe thought fit for the reaſons aboueſaid to con- 
aiſcend therevito and dattherefore by theſe charge,es* require all perſons whatſoeuer 
whome it maye concernt3quictly to permit, and ſuffer him the ſaid Henry Hexham 
by bimſelf, his FaQtouts & Agents, without any their lett,bindrance,or moleſtation 
nor onely to thipp , & import the ſaid Bookes into this Kingdome ; but alſo be brought 
tb expoſe, £5 put them to publick ſaile; for bis beſt advantage, be paying all ſuch Cul- 
ſtores, other duries,as for ſuch goads bacbformerh bene uſed and accuſtomed. 
This Licence Being to continew to him , and his Aſſincs forthe ſpace of one whole 
yeate fromthe daze hereof, of which you are all required to take notice, and to be obe- 
hereonto,at yee will anſwere the contraric.” © Grven conder my band,and ſeal 
at Arandell hawſe the 1.3. of Oftober 16 40. eAndwas ſigned . © 8 o 


Arandell & Surrey. 


To all Cuſtomers, Searchers, Captaines & Maſters of Ships, Majours, 

 Baylifs, Maſters and Wardens of the Companie of Stationers of 
London,and all other his Majcſtics Officicers,and loyipg Subjetts, 
whom it mayc,or shall concerne & — 


ov TI. 
» TIL 


An Index; 
Of che principle points handled in this treatiſe, 


/ hin firſt Chapter, ofthe Leagues, Alligations & Commixtures of Mettalls , wherewith 


Ordnance are made, Pag. 1, 

Ofthe Mouldes, & founding of Ordnance, Pag. 2. 
The Demonſtration ofcight ſeyerall pecces of Ordnance, founded in the States Generall 
their ſervice, Pag. 3, 


The ſecond Chapter is ofa Ladle!, a Rammer a Sponge and feild carriage for a pecce of 
Ordnance,and the demonſtration and terciating ofany peece of Ordaance,and a 


carriage, Pag 4 
Thethird Chapter ofa Block, or a long Wazgon, and the figures of a peece of Ordnance 
drawne both with horſe and men, Pages, 
The rulc of Cal:bre for theſe 8 peeces of Ordnance. pag. 8, 
The fourth Chapter of a Fearne, or a Ghynee, a Scallet and a Winch, otherwiſe called the 
Endleſſeſcrew. | pag 9. 


The fifth Chapter how a peece of Ordnance is to be mounted vpon it carriage, pag. 12, 
The ſixth Chapter is obſervations how a Canonicr ought to charge a pecce,and of the 


Gunners ſervice in generall. Pag.13.14, 
The ſeycath Chaptcr how a Canonier ought to Leyell his peece,& toamend a bad 
Short, Pag.1s, 
A new deviſe by any Staff or Ruler, how to Leve//mount,or imbaſle a peece outot Mr, 
Nortons praQtize of Artilleric. pag.16, 
The cight Chapter of ſcacrall quadrants,a Leyell, and other inſtruments for Ordnance 
and the yſes of them, Pag. 17. 18, 
The ninth Chapter , shewing how a Canonier $hall shoote Leyell by the Mettall of his 
peece,ot by the Levell Axis, otherwiſe called Point blanck, _ pag,20.21.22, 


The firlt Dialogue betweene a Generall of the Artilleric and a Captayne to know this 
queſtion whethera Calvering or a Demy-Canon wil carry furtherlt, pag, 24.2 5,26.27. 
The tenth Chaprer is of the demonſtration of Morters,and the vic of them, p.28, 29.30. 
Theeleventh Chapter of the compoſitions, mixtures, & ingredicntsfor the makcing of 
great and ſmall Granades. pag 31, 
he 12h, Chaptcrofa Petard, the manner of charging of it,and the faſting of it toa Gate 
or Port. PIg. 32433,34- 
Aqueſtion betweene two Mathematicians for the Battering of a Horne-worke proucd by 
the Rule of Algebra. | / Pag.35.36.37.38e 
The ſ:ccond Dialogue betweenea Generall of the Ordnance and a Captaine whether it 
is better to Batter a Curtaine or a Balwarks, Pag. 39,40+-41.42,43s 
The 13), Chapter how a Cancnicr ought to governehimſelf in makeinga good 
Shott Pag. 14.4546, 
The third Dialogue how and in what mannera Generall of the Artillerie ought ro plant 
his Ordnance in aday of Battle, F49.47448.49.50s 
ge 14h, Chapter of diverſe ſorts of Bridges vſcd in the ſervice of the States Generall ofa 
Mathematicall Horſe-Water-Mil, & a Water-Sconpe, of a Copper-Oven , a kneading-T rough 
a Bread, or Byſcuit-Cheſt, & of diverle ſorts of Matterials yicd in the 
Warrcs, . _ pag.$1.52.$3, 54+ 
UTinally, the Office, and charge ofthe Generalland Maſter ofthe Ordnance,and all 0 fficers 
vnder his traine, witha liſt, & ſuppoſition of what ſorts of Ordnance, Munition, Mat- 
terials,and other nccefſarie, & preparations, are yſcfull to be carryed into te field with 
an Armic, " Pag. 55- 56.57.58. 
The Demonſtration ofa Mode/land figure of a quarter for the Generall ofthe Ordnance 
withall ſabordinatc Officers, marching vader his Traine, Pag.59-60, 


. 
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* BRIEFE TREATISE 


of eight ſeuerall peeces of Ordnance, as they are founded vnder tie 


Commaund of the Lords the States General of the Vnited Provinces, mith theix 


appurtenances, carriazers Engines, together with \Aorters and Tetards, quadrants, and 
Tnſtruttion for Maſter Gunners, and Canoners With diverſe vther Inſtruments & materials 
belonging to the Iarres, With their ſeuerall vſesz and practizes demonſt ated, 


The firſt C hapter, 


Treating of the I eaputs, Alligations, and Commixture of mettals, wherewith 
Ordnance are (aſt, and made intheſ# Countries, andel/e where, 


E731 He Aloye wherewith our Ordnance is made here in thele 
#70 || Countries, is commonly old caſt brſſe yr ill proportioned , burſt , or made vnſerni- 
 ceable with rod thuch Shooting, and therefore mult be refounded into ſome better, and 
more ſeruiceable fornes,or are loch perhaps , as are too great for ordinarie Carriages and 


Our nevve Ordnatice theti ar, with theſe new 4ljgations z and afryes are commixted with ; 
parts of red Coppet z tmade vp in Sowes þ pare of Bell therral caſt alſo in Sowes , and ;; part of the finett 
Cornish einne you cab gett: why 
Theſe bricks are peeces of ted copper weighing, abour 5o 1b. weight , caſt after the fashion bf i 
$quare nent 3 and your great Sowes , are peeces bf other Copper , melted one time lefle,thcr 
fourbritk Copper , where of ſome of them weighes 200, 300. yea the greatest 6001b. apecee , The 
ginne is mixted artiongft the Co 3 and Bell-mertal, char they maye runne the better in melting , Whic'ir 
makes your peece tore ſolid and firme. 
[' But in Ttaly $.59t, Alexander Bianco (a5 m7 Norton one of bis mais. maſter Gunners, and Fnginier citeth {1 
Bis prattife of Artilerie) ſaith , That the beſt Alligations of theſe mettals for Ordnance is for every 100. 1b. of &y - 
p*r20 lb. of tine, and 5 lb. of b:aſſe,0? Latton is to be mixted thereith. And Digeo V fans & Spainyard , Capiaine 
of the Ordnance tn the Caſtle of Antwerpe , in his inſtruftion of Artillerie affirmeth , that the beſt ligature + 
Ordnance tt 100 lb. of Copper , 8 1b. of tinne and 5 16. of Latton, and xo 1b. of SolW-lead, affirming that lead beiv1s' 
Fough & cold; maketh the peect-berome hard. But le Sicur de Brillac, « french man in bis milicarie diſcourſes ſait+, 
#hat the French Founders vnto enery 100 lb. of Copper doe either ad 1.0 1b. of Bell-mettal , Which is 2 5 pound of 
Time & Lead for 100 lb. of Copper , orbrafſez or elſe to lb. of ſoft tame to enery 100 1b. of Copper, 
' The Lord the States have in the Hagh « very braud founderie , and « work-houſt ioyning to it , tn Which they doe off 
'#heir maffive Þorker, and bebinde that a ſpdcious roomt, Where they Sett and place all their carriages; Which is kept faire 
end dry, aid beſides the Maſter Founder hath 4 hoieſe to dbell in, all which belongs tv the Land. 
The 07 wp Founder muſt be very carefiull in makeing choise of bit powders; & Earths Wherewith he is to make | ir 
+ Mouldes for the Caſting of briſſe Ordndntt in, that thty be «ble to refirt the fire ; and receine the melted metta's : ' $9 
that they maye render them.to be caſt; ani founded neately ; Without being Subject, either to be dimintbed, cracks ; of 
peeld , hen they thalbe neaded ; Which is ſuch a matter ; 4s Without experience cannot be done well. Wherefore ; 1 wil 
conclude With m*, Norton tn bis petite of Artilleric,that good Farths are neither fatt, nor leane,but betIverne both, 
and of « fine and ſubtill graine or mould;Which ſdone dryeth, and remayneth firme, Without breaking; being able to reſt 
the vchemnencie of the fire, and ſuch Farths are moſt commonly of a yellolp, or a red colour. -* 
ew to finde ſuch Earths, as are fitt ſor your Worke,7it behoneth you to ſinke diverſſ: pits; or Caues vader ground, 
Which have not bin much ſtirred. And after you have begun your Works , andComponnded your Earths ita bake 3 or 
wr 4 and Wett , and moiſtned them like paſte, beginn then to heate them With a 194 of zran , as the Pott:75 ſe to dos 
laye. Then take 3 parts of the wholelympe,and mixe it With lint of linnen cloath, and then beate the ſime toge- 


. #her, Vntill they be Well incorporated; that they maye appeare all one ſubſtance ; and if ary ſmell ſtones ſhou!d chatted 
#0 fall emongſt it; then pick them out; or bruiſe themz as ſmall as maye be , that the poldders being well tempred , maye 
ſerue for your moulds and formes. | 


Of makeing of moulds for the founding ; 


of Ordnance: 0 
; A The 


2, The prinaples of the Art Militarie, 


He M'* Founder harving prepared, and refolued of what kind, and what ſort of that 
kinde the Ordnance is, Which he intends to caſt, bt is then firſt to rhake a perfett nodal there of; either of tim- 
ber, or of Earth,or both, With aff the Mouldures 5 Omamegts , & tdimpartiments, even as you Would have the 
prece to be, Which you muſt thinnely annoint With ſoft hogs-greaſe, and then cover it ouer nith 4 Colume of the afore 
ſaid tempered Earth, made and dryed by little and litle, augmenting it , bntill it be of a Competent ſtrength , and thick- - 
neſſe. Thi> Colume muſt be made ſo , as it may be taken into tbo or more parts z to the.end, to take the ſaid modell, or 
patterne out of yt » and it is to beFortifyed on the outfide , Whith plates of yron , as long as the chaſe of the peece is,and 
Iith yron wyres an inch each from an other , and laſtly With y-ron hoopes a foote, or to afſunder,to knock off ,and on, 
as occaſion shall require. Their muſt alſo be a ſmooth, and equall Cillender, whoſe Dyamirre muſt be ziſt the beigth 
of the Bore , and made of the ſame Earth , moulded vpon a ſtronge Tron ſquare Barre , and Vpon a Cord woulded about 
the ſame, to make thereWith the oule , Concaue or hollol Cillinder of the peece, by placing yt (by helpe of the Bale,and 
muzzle ring) exattly in the midſt of the vacuity of the outermoſt Colume ; Þhich When the Patterne, or Modelb 
Shalbe taken out,will remaine hollow, to recetue the mettal, that muſt make the bodie of the peece. All theſe muſt be well 
toynted together , polihed ſmooth, dryed and nealed, that the mettall maye rxame fine 3 and come off ſmooth and neate, 
Lastly , the patterne of the breech , With all the mouldures,nd Cascabell;is in like manner to be Convered ouer 
by litle and litle With the ſame tempered Earth , Which muſt afterards be Luted neatly, and ſtrongly to the bre 
end of the outter Colwme: all which mouldues, ringr,armendeviſes,Flopers,Trunious,Dolphins,and Circles,maye 
be at pleaſure added there vnto,vpon the patterne,cither with waxezcarth,or playſter, and ſo the im- 
preſſion thereof wilbe receiued by the Concavity of the out ward Colne, keeping {till the due _ pro» 
portion of the peeces (yow intend to caſt) accordmg to the kind & ſort thereof, for the reſt ſe mr, Norton 
in his 21, & 22 Chapters of the practize of Artillerie. es We Wi p 
Having thus digrelled, I will rerurnc againe to my(forttct tnatter ; atid giue the gentle Reader to ynder 
ſtand, that the States have Conditioned with their Founder,that he $albear the charge of makeing 
all mouldures, fone cating. yordngh and finding of firing, for which he hath from the States fixgildens, oc 
12 ſhillings ſtarling , for the founding, of 100 Ib. weight; ſo that for a whole Canon,which weighs 7009 
Ib. weight , he hath 840 gilders for him and his men.the reſt proportionally. .Now when ; ny old bealſe 
peeces are to be caſt, they are deliucred to him by weight , and he isallowed him ren pounds in.2yery. x og 
Ib. weight for droſle and waſt : for you muſt vnderſtand,that Copper & braſle have tnarg drolle in 
them, - 6 gould or {ilyer, becauſe the finer the alloje js, thelefler ir will conſume by fire. 
The greateſt number of new peeces caſt in the States Founderie at the Hagh , ec! yeare by the helpe of 
ſome, 20 men are ſixe whole Canons, tielve balf Canons,and ſixe long Feild peeces,or demy Culvering, makeing 
in I! the number of 24 peeces of Ordnance. But of late yeares they caſt diverſe ſorts of: BAT: Demy 
Canon; and ſmaller Qrakes, asnow the occalion of (ervice requires- | : 


'Thele Ordnance being founded and made, the maſter Founder is to deliuer thetn to the States ypon Proofe 
in the preſence of ſome Commiſſioners,and the Controulewr of the Ordhance, who are:to ouerlce.theni 5 and 
to take care  thatthe peece , which is tobe tryed, be well loaded with her due weight of powder, andbul- 
let, and ramtned well home. ow XR Es. <4 ME IEA 
The prooſe of a whole Canon which weights 7000 lb.weight,and carries an yronbullet of 48 .vci 
muſtbe charged with 32 lb, of fine powder , . and with the bullet aboue (aid well rammed home 5. but 
ordinary charge then of it wilbe noe more then 20, 1.9, or 18 1b, of file pouder atthelcalt; A halfe Cannoy 
which weighs 4 500 1b. weight and shootesa buller of 24 1b. weightzthe proofe Short mult be.16 pourds 
of fine powder & the ordinaric charge 121b. ad "2+ 66 DAME a. 
| A Feildpeece, which weighs 3200 pound weight ,. carryinga bullet, of 1 2 1b. wylt bc loaded with ping . 
pounds of fine powder, bur the ordinarie charge is noe. more bur lixe pounds. 9..." FR 
* The Faulconet 5that weighs 2 100 1b. which carries a bullet of ſixe pound weight,, muſt be loaded with 
4+1b- of fine powder forirt proofs5hort , and-with 3 Ib. for its ordinarie charge, 3 4 77h 
. Notealſo ,rhaca Canon , which Shoots a bullet of 48 1b. muſt be,borcd for abuller of x 2.1b.. 
Weight, A Dermy Canon, which carries a bullet of 2.4 1þ,, muſt be bored for a bullet of 2.$-pound. 
Weight, A. quarter Canon, which carries a.buller of 12 1b. mult Je bored fot a buller of i 6 lþs. . . 
. A Fanloanet which carries bullet of 6 1b. weight, mauſt be bored for a bullet of $1Þ, | 
. Your wholeCanon,and Demy Canon,arc commonly peeces for Batterie,vicd at sciges for to make. a ; 
buryour feild peeces, and Drakes are to be drawne to lome ſuddaine peece of ſeruice, as inthe 479 A 


% 
* 


vpon apeſſage ,.oryppon plate formes , & batteries made ypon theline of Circumvalation, or for 

þ 25 5b when an ennemy;is at hand, and the reſt of theshort chambred Drakes likewiſe. Rs 

A Canonor a ſmaller peece of Ordnance , maye shoote in 1 2. howres ſome $0 shoor,, yea 1,90, if it bs 

not oucr heated, but after yow have made with it ſome 10 or 12 shott at the moſt,it mult haye a cooling time, 
by caſting ouer the brecch of ita, danck hair cloatha pretie while, and that will coole itenough. = 

For a whole Elin mounted vpour a block waggon , of vpon irs 0wne carriage ;; 3t is commonly drawne 

in theſc hollow,and marshic Countrics, withatecmeof x 5 couple of Luſtic horſes,befides the Thifler hor- 

IN A , 


pratt; ſed i in the Wurrs of 1 the vmted Provinces. J 


ſe , making account, that cuery couple of harſes; muſt drawe for their shares 600, yea 6 50 pound weigh® 
if = be well putt to it. A Demy Canon With eleven coupleand a Thiler hore, a quarter Canon with eight 
ahd a 7hiferhorſg,s& a Eaulconet with foure couple c0. le 5 a Fhillerhorſe,and your ſmaller 2h: with 


proportionable to the rin ror abouclaid, y uch to a ſmall Drake carrying a buller bur of one 
weight, is. drawne bur witha Thillerhorle. Thole np cu of ec pc both ofa 
<x3-p0mg is noted aboue its _ 


i 379 Y 


The, 


= EEO TRE T of the eight "ANA of Ordnance, 
© *whichare.in moſt vie,underth the, Lords the States ſervice. 


Fe - Andfirſt of foure peeces 'of Ordnance reinforced Plate A. 


7m. I +8 &-Fetelconet Weighing inmettell x t 00 Bb.weight; being 102 of a foot long, Which rhooter an yron bal» 
Perf 6 1b. Weight, Which bem layd leuel by the mettall,otherwiſe called the Horiozonrallleveil $00; by tht 
levelbaxis,or dispart commonly called point blickg00,Gat the, igheſt range 4090 pares af 2 þ foote to the pace: 

') Nwmber 2 it a Feild peece,or a quarter Canon; mg 3 200 lb: 8 foote and + of a foott long, ch thootes an 
—_— T2 ib. Brights carries by the eel 600; by the Axis or point blanck 3005 andat the _ nings 
3SGOPpaces. 

-" Number 31 ir a das Canon, Weighmg 4566 potend Weight being 10 & foote longe , carrying an yrou bullet of 1.4 
kb. eight, Which will choote levell by the mettal, or Horiozortalt evell $00, by the Axis or pojnt blanck.4 00; and 
at the bigheft range 6 000 paces. 

Number 4. i; whole Canom;Weighing in mettall 5600 B: weight, carrying abuflet of 48 Ib: Wright, Which choots 
by the mettall,or Horiozontall levell 1 © 003 by the Axis'; or pojnr blanck $004 andat the higheſt range 7906 
jet whats foote anda _halfe to the pare, 

Inifer the Readerto Peer fort tbe quis table following. 


heh 


Ofch the otherfoure peeces of - Ordnancr, called Drakes 
| chanbred Plate 


FL G4 


hols lb anabs, 
ys ill choote Ievell vb the mettall 196 rs the Axis or point Lil 1 00 4nd at the higheſt range 2500 paces. 
Number 7. is a quarter Canon Drake Weighing 1 1 30 lb. Weight in mettall, is 6 foote long carrying 4 hullet of 12 
- Þeight , charged ith 4, lb. of | poWger , Which Will chdote level by the mettall as 4 by the fs » Or point blanck, 
Tyr ee ls «2 | of i 

h, wr) ny Deiing 2 250 lh, Dejcbt i in <- 7 foote ha noocles « bullet of 
' 24 Kdr.2at 13/6 16 of | poWdet 16b;il shoote by the mettall , br Horios ontall level; 402by f Me Azir,deopart,or 
point blanck 1 85 and ate beft HorBighth elevation 45 70 pites. © ' © "Note by the baye,that the longer the 
chaſe of a peece is,being rerun, & bell charged,the fantheri it ill carrie its bullet,and the ſtroak the more _— 


py fat 4 Sorin an ee ia Yer poke whihch Bhereof the exfperiene Ve 


Where 4 « BulÞorke . hich hat from-A mham to Ne 
as 6 englich Af 5 one from an img Sling Aganie, OATS the chaſe of a peeces $5546 in i Poakes/ e yo 
ter it carries the bullet, as you maye ſee by their ſeuerall my _ 

Fe. &t this doth not al bates hold np ESy wy Maurice : of Orange of blſed n memorie , " tryed on once 4 (af 

++ 4 Stynd at Scheyeling, giving 3: the the wes: Ibder , and caufed the Canogtler ta level ST Kponges 
eſt range;at be ago paces, to tre incoucluſion,to ſee bop farent Pond carry, When. it Þas thorterecauſſe d ſoree tbo 

Fo rn {#6 te he ſane G- , La _ _ ( againe » an off , mefieed that it. LR SAAFAT 


wy » DIG » 


RR —_— hole being! : wht comnunes inches , maye calely ga] Tn A For 
. Ifyow. zpund , any + 0 of yron into it » as thick. as your end in the midit 
wo cr ibocea {mall Touch hgle in yt. yow $hall finde this ro lalt long-r. yablawne , ; then 
any-.Q xk V7 ich hath bin joyented , for now when ordyance are calk anew acthis daystor the Las en- 
- tingok. 


which will =. _ be blowne greats and as your biule or Copper Touch hols wil.” 


j 


. _ the concave Cillender, othertviſt, caed the Sowle of the peece, * 2 © © 
"Ms the mettaline' Subſtance ut brr ceres, and Stayes of Gravitic, by whith rhee is 


'R The principles of the Art Militarie. 
oh 2" Ph ſecond (bapter. 


Treating of a ladle,, a Rammer , of a Sponge , and a Feild Car: 
riage for 4 peece of Ordnance as hall be ated under the { arriage. 


He figures of a ladle,a Rammer, and a Sponge is repreſented vnto 
yow vnder Sl _ _ _ proce he their juſt length, and thickneſſe,after which forme 
' yow maye make all others for what ſorts of peeces yowipleale, and with all obſcrue,thar the bignelle 
of Fe. muſt be according to the Dyamitre gf the bullet which your prece carries. The Cs 
ladle ynder the feild peece with the ſtaff and Rammer is 1 r/foote;and 9 inches & a halfe long. open- 
ning of the ladle isa faote and þ part of an inch. : The brale plate rounded ro the ſtaff;and ro the height of 
the hoot, and due vent ne: .s five inches. "The "_ hadle 3 ytiches thick made of ſoft faſt wood 
as Aspe Beech or willow. The Ratamer B is 4 inchesturned with hard Wood.and the length of the 
ladies Foore andcen.ynchesthe ſtaff ro the neck on both (ides iz inches thick. The Dyamirer of the b lies 
is traced out with pricks coming downe from theladle wack 12 & 34 a 4 
| The Spunge C as couvered with roiighishecPs gkinns woolaiid nailed to the ſtaff with Copper nailes,ſa 
that ir maye fill vp the Soule or Concavity of the peece whe jt 1s to be {cowred and cleared. Note alſo that. 
the Copperladle for a peece of ordnance mult be threetimes the length of the Dyamirre of the bullez, Such 
a ladlecoſtsthe States 6 gl. 10 ſtivers,vidz, The ſtaff 2 gl. and 14 ſtivers fora whole Canon, for a halfe 
Canon 5 gilders, fora feild pecce foure gilders 10 ſtivers., And the Rammer, the ſtaffs andthe Sponge or 
sheepsskinne will coſt two gilders 14 ſtivers, _ \ | 
.Yow have alſo in the plate B. figure ,. 5 q 
with all the Dimenſions, ioynts, atd clonging to yr. .-. 'n, | 
nn AER Dat pg 
eltrees,the ſpoakes of Oak REC» and the fore Carriage of the wheeles are made © wood y as 
the fo 2 bur the Tranſomsare clme and the erin Gin Fry 
riage Figure'g Showeg. . ., " , FLIP 
The | ors Site hae Great with thetd Mater Oarpetiter; to makethen a Carriage for a whole 


(cr ted yg yow the figure of a Carriage for a feild percg 
ro , 


Demonſtration, or Terciating ofthe whole Canon,: 


=, Num. 4. andalſo of the Demy-Canon Drake  chambred,”: _ 


 ,.- Num. withtheirſeuerall names and pans diſcribed, .... 


s ot firſt that « peece of 'Ordname is diuided into three parts. 1:The Breech or 


2-0. Colime;* \ LIFE MER mY nk oj 42 9 F 
A. is the Cornish, broÞÞ, or baſc ring of the peece. . * 27 JI 


Bs. þ the peeces neck, C. the peeces Boutill, or Altragalcalled the muſſel Ringe,  - oy 


D. The Reinforced ring. , 'F. The tronioiti-ting ; & theſe's. tronions are 1Ivo ſpyndles'; vpou whith hep 

© Tieth gn its Catriage. Seals hrmgs me the Breedb, phe trontons, & the x te n/a 
7 Y."s the Calibre; Monld, or tht bore of thi prece.” G. is the touch+hole ,- and all the mitt bebinde 
; hole, is called the Breech, F H, isthe Coile of the peece. H. The C 
"toy of the peete." "'F L. ir the tiiertaline Subſtance, & thickveſſe of the Git | 


; 


So much of her bore, as contayerh the polpder, ail ihoet. is called the chamber;'s; choge 


cant cillender; & al the rings circles, andeintoencer at her mouth & b1ith uh lied Wy Ftlezcs. 
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| TheDemoenftration ofihe 


parts of a Carri age. 


The frame, (T.The brich 
» The croſle plates,. , - 
Beam v Square 
ded Fs 
pinns. AB.Qoignes 
D. The Axelttee'AB. The fide 
E. Theupper | qoignes. 
lates, a the ſpoaks 
ag hog: c The Navye 
—_ 


wedges d Nailes. 
dd. "» The plats. 


c 

H. The Azis |f 'Theupper 
| muzzle, cheek bands 
HH & 320 brichof|g Doubell 


e, $ 

the peeces cares] Vircils, 

L. cap-\quiſi The lictle 

re or forclocke,| Vircils, 

M. Drawcing |k The Frize 
kes, or encloſing 

N. the fide plats] ring. 

Othe haſp pinns | The wedg 


| Pp 
"'P. Theunder |& forclock. 


plates. Andthus -.. 
. the Azeltrees much for the 
dd. ſioynts parts 
R. round headed and the yrou 
'. nailes. [work for a 
S. The forelock Carriage, 
pin, & ——_— 
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Oo OSA 


practiſed in the warres ofthe Vnited Netherlardt, 


THE DEMONSTRATION OF THE NEXT FIGVRES 


following; and firſt ofaBlock, or along Waggon, 

THE THIRD CHAPTER, 
T*: firſt figure underneath number 19. $heweth you of what fingular uſe and accommo: 
» M. dation your Block , or  paggon are, far the carriage, and drawing of q peece of Ord: 
nance,orfor the carrying of ſiall Punrs, or Boats to clappa bridge on afudden gvera River, or 


therefore there-is no one Inſtrument more uſefull for the 
ent good alf, to ſtopan Avenne,or a paſſage cro([- 


proper Carriage. Now whenlſoever an Enemie should draw neerenmo an Armie the help 
ofthe: Fearne, you-may quickly hoize it vp,and layeit vpon its one carriage . = Ss be 


4500 pound weight, the carriageand yron worke thereunto belonging about 900 pound,ſo thar 
Uele horſes are x. drawe inall the weight of 5400 pound,and the Is peeces proportionably, 
-_ Thethird figure, number 12, tepreſents unto you this; that when you wary ot canhotnſe 
Canon horſes and Achrals, bow you may then hy the helpe and ftren; 1 of net, draweapecce 
of Ordnanteto the topp ofa hill, andrthere to make a Platforme for the ering of 2 aſtle: 


Now preluppoſe yougse to batter it with 16 Peeces of Ordnan jowit, righe® canvn, 
and 8 iy canon, the firſt carrying abullet of 24 li. | oo Ty 
along with you all neceſſaries, as Powder, Bullets, Match, bedding;traces,'and/diverſe 

materials. The queſtion is how many Souldiers, Pyonners,and workemen arc able to'dot thi? 


Of a Blockwaggon, and drawingof Ordnance, ©, do "YG 

Firſt for 600 halfe:Canon Bullets each bullet weighing 24 pourd, the whole weight ofthert 
will come to 144000 pound, Nowif yee lay three ofthels bullers, in a wheele-Barrow, they 
- will make 72 poundfor. every Spuldicr to wheele, and will require 200.men to doeit. © - © © 
' Andfor600 quarter canon bullets, Wh at 12 pound pecce,the weighr of the whole will 
be 72001. now putting 7 of theſe.jato a wheelc-barrow, for cvery mans $hare to driye;you mult 
Haue 86 1nen in all, and every maf\ asbefore 72 weight. " a 1] 


Item for 168 hundred weight of powder, for to charge theſe 16 peeces of Ordnance withall, 
each halfe canon requiring 12 pou dof good powder for its charge, and for your quarter canon, 


or field peece und; you muſt have 240 ſmall firkins, or fo many leather powder to 
carry it *þ __ f Ig'tO every Souldier 70 pound weight of powder, it will requirethe like 
number of 240 men to carry it, asis reperſented vnto you inthe fourth plate and 12 figure 


following. ; 
Now forthe Attelage or drawing ropes for _ 16 peeces of Ordnance, repreſented vntoyou 


allo 


6 The Principles of the eArt eMilitary« 


alſo in this fourth plate,ang 13 figure,is howne you the manner of it,by dividing your men into 
three drawing files, or teatnes,accordiug to the greatneſſe ofthe peece, which your menare to 
draw vp, for a Demy canon, carriage,attelage and all will weigh a matter of 6000 pound weight; 
now giving to every man 60 pound weight to drawe, ſuch a halfe canon will require 100 men 
rodrawe it, and proportionably the 8 halfe canons 800 men. ; 

For a quarter canon,carriage,attellage and all, will weigh 3000 pound weight, now allowing 


to every man 60 pownd weight to drawe,every of theſe 8 peeces will require 43 men-ſo that for 
beds - <a ne haye in all 344 men,which being (as is yd 1) divided into thret 
equall files and diſtances,each nei muſt have 14 men andone odd man over,to goe By- 
And becauſe it may ſome times happen , that by reaſon of the ſteepineſle , badneſle, 
anduneyenneſſe of the way, you may be driven to diſmount, and remountyour peece, ereyoa 
getup tothe topp of the hill you muſt carrie along with you a Fearne,a Winch,or a Scalet,with 
allappurtenances thereunto belonging, as Winding ropes, an yron GoatesFoote, witha crowe, 
pinns, truckles, pullies to helpe you withall at a dead lift. All theſe Engirerand Materials may 
conyeniently he carryed on the shoulders of 30 men, in ſo much that if you make your calculats- 
on, youshall finde that you muſt haue for the drawing of theſe 16 peeces of Ordnance, and for 
all 2 Oe ſpecified, the number of 1703 men, withaur any difficultie will doe the deede, 
and drawe theſe Ordinance whitherſoeyer you pleaſe. The Fearzecthe Figure,and its neceſlaries, 
Shall be deſcribed unto you in the next chapter ng, | 
Now for your 4ttirals or drawing harneſſe,to the end that every man may drawe alike $hare, 
you muſt faſten a Croſſe beame,or barre, tothe end of your Fore waggon, marked as you ſee with 
A B. through which you putt your drawing ropes into an equall diſtance , that your men may 
not hinder oneanother, drawing: having behinde itthree mento ſteere the peece aright , when 
you come toany winding,or turning by the way. 
Againe, ifit be awhole Canon, or agreat peece of Ordnance, which you are to drawe through 
atrenchto a batterie, or ſome other place, where you would plant it, and finde theſe drawing 
ropes to$hott for the men that are to draw it, then you muſt lengthen the ropes, andfaſtenan 
[ ps an crofle barre juſt in the very middeſt, and this will guide your peece from wrenching aſide; 
Tor certaine, the sborter your f £195. be, the more ſteddie,and eafier yourpeece will be 
-" Togyery.drawing rope alſd ou muſt haue as many Neck /ines to caſt about your merts 


Shoulc r x yoke ing. ro theend they may draw withthe more caſe , ſtrength, and take 
firmer footing. Neverthelefſe if you drawe your peece after this manner up to ſome ſteepie hill; 
EZ -peeceshould fall downeward and overturne them, for the avoyding of this danger, 


cut them-ona ſuddaine; but then it is ſafer to drawe with their hands. | 
- - This manner of drawing of Ordnance is no new thing, but hath bin practiſed by the firſt 

Cogqueronrs ofthe Weſt Indies: as Pigarre, Fardinand Cortes, and diverſe others, who withthe 
ſtrength of men drew their Ordnance over hils and mountaines to the Citty of Mexico . Likc- 
-wile, Henry the fourth King of France,of immortall memory,uſed this manner of drawing of his 
ans ove the Alpes in his laſt-warres of Burgundie , and inſtead of Tyoniers uſed Luſty 
Swiſlerstq do it. 75 $6 | 
;:. The fiue rings: (called eHailles in Dutch) number 14: isto trye whether the bullers whigh 
-you are to chooſe inthe Ar/#nall will fall through them, whichiif they do,then they will fit your 
Peer toa haire, the ſeuerall Calibre# aid bores*of [your eight” peeces' 'of Ordnance deſcribed 
Gaga | -4-hro0tes ; | ] 
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Prafiifed inthe Warres of the Vaited Netherlands 
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THE 
RUL EF OF CALIBRE, TEACHING ACANONIEFR HOW BY 
The bc\pe of thele fiue mailer or yron ringed harcels, num. bred A,B, C,D,E, 
"be wmiy fitthe (al:brer, or Boores of thele 8 ſcuerall peeces of ordnance, 
f £u1cd cut{beue, as alſo by the middle figure ofa Cannon bullet mark- 


ed H,and dcifered allo by letters. 


£2 


a 
_ ; 
rotor © 70 i 
» %> , - 
- FE. "7m _ " 
£ . 'Z 


La 


——- —_ " the bore of the ſmalldrabe chartered 


rrm. 
A The Falconet reinforced rum, 1 as alſo the Saker charr bred rum, : whoſe 6 
"2 Þ Roth the ſeild-peece reinf rum 2 & the quarter Canor chambiedN 8 bullet 12 weight 
; C Both the half Canon rcinfN 3 & the shurt frenchoaemy Caron Ne is 24 
po -4 fits The whole Canon Number 4 42 
. H 
) 5 Fer 
. ll 


Sk. es. EE 4 
--—THE- DECYFERING.OF A.CANNCN: LA FLET , CR ANY 
= *,,* . Otheripeece. by letters as foBew cre. © 


eſidesthis worrves:tcrefaid, by fitting yeur tulſers cutof the Mogazin.to the {alibrecat Foretofang .peece._of 
B 1 ofthe n ailes, ite fi tlen m:rked H-:bemes yCu alſo arotber yay to Eon - cots peecer of 
—— -prirpa the feqrifire vert Az ſorexam pletibe theirfi Diayrrer of the wenh I \- With « 
+...» Compaiſerzand' the opt Foe. tn 0 ecqvall parts.2D4 draw trem the (altar the circle Yar ard Exh 
©. =>. noted tote D,w hich is the {c1we & Circumference of your peeces wouth ox bore, fet thetn. © -of your 
: points Aard B,indrawirg cne after ancther,tke croje-lires vnder C,from whence you Shall araw cla 
the bort ome cf the circle marked E- ard frem thence an cther live to the point A, Then let cre of the points of your cempaſieypon the 
int E, ard the other vpcn the bre which ycu have drewne from thence towards A-ard markegell thepoint which the circle makes 
thereof f 1cn F,x tere leitirg 1efi the point of yuur CempiPe you shall raife the cther which vasin the point E, vypon the £1ft line ger 
k 


| 6. w hich vor bare n ade frem the crcfe-lire at C,by the Center 10 D,n tere the goipt C willshew you bow much lefle 
ullet n-vſt be, T ren the L3<miter cr Caltbreof the mouth of yuur peece,ſor givivg it the receſsary vent ſo that putting the ore point of 
your cc mpaſse vpcn the carer Dvd draw in the, other which is ett gon the edge cf the tuft circle of the corcumerence and Largneſe 
of the peeces mouth O-to tte z 0i1t Gard ſo in making an other circle the Dy3zmiter thereof will be the iuſt ind requiſite calibre and 
—_——- — Circumference of ycur tullet,:cd which wil fit the bore of a whole Canroo, or any otter peece which you $hall 
y abatipg the twentith r= the Calibre of your __ in the circumference 
b 


- 
- 


ordnance, by the 


, with 2 


wx 


1teier 2 thize wiyforre out by skillfull Carpcniers 
theredf,to the tvilet w hich with a tulficiett abatement & vegt ict your peece,h rule 15 caſe]y feud takeingthe ivſt Dya- 
Aiter of the mouth of your peece. * 


Pra#iſed in the Warres of the united Nethe; lands. 
OF A-FEARNE, A SCALET, AND\A WINCH. 


The Deſcription ofa Fearne,called in French a Guindall, in Nether- 
duch a Bock, froma Goate; with a Scallet, and a Winch, being 
of excellent uſe about the rraine- of Ordnance. 
Repreſented vnto you inthe fifth plate, and 
14- 15- and 16 figures following. 


THEFOVRTHCHAPTER. 


He Carriage being placed in a readineſſe, you are then to hoiſe vp your peece into it, which 

i regard of the weight of it, be it a Canon, or any other great peece of Ordnance,cannor be 

well done withour the ingenious helpe of the Fearne, or Ghynne, ropes, a Goats foote,or an yron 
Crow, leavers to winde vp the Rouler' & c. eſpecially when a wheele is graveled and ſticks faſt 
in ſome deepe rutr, or rotten ground,then you muſt uſe the helpe of the Scalet or Winch; de- 
monſtrated unto youinthe figures following. . 
Firſtthen you muſt make and frame your Fearne, according to this modell uſed in the States 
ſervice;which is accounted the beſt, number 14: and for the goodnefle of it oughtto be prefer- 
red before all others, and for the lightneſſe of it may vpon a march belayd vpon a waggon to be 
carryedalong inthetraine of the Ordnance with the Scaler, Winch, and all appurtenances there- 
unto belonging. Iris made vponthree Feere , Beames , or Supporrers , triangular wile,” vpon 
which it ſtands. The demonſtcationis this, 4.4.4. are the three feete, whichatthe top or head 
of itare induſtriouſly joyned together; from 4. toc. isthelength of it, ſome 13 or 14 foote 
long: itis frameda road, and halfe afoote thick; 4. and e. Showes agreat yron bolt with 
a round head, andatthe other endacrofſe wedge to clenchandjoyne it clofle together. F. g. is 
the Copper hoocke and ringe, vpon which the vppermoſt pullic or Truckle hangeth; 4. the vp- 
pcrmoſt truckle itſelfe, through which the ropes are let downe and wound vp: 5. 2. the cable or 
winding rope: 4. the lower truckle above the Rouler: /, /. the Plate worke, within which the 
Rovler rurnes inits bed, and ſcockets. m. is the Rouler it felfe. x. n. are the ends of the two 
ropes well pleated, and bound about,which are to be = through the cares of your peece which 
15 to be hoiſed vp - 9. 0. the twooblique yron plated feere , vpon which it ſtands and reſts vpon 
the ground, and by reaſon they are ſo made, cannot ſo eaſily Hoke , Or ſinke into the Earth, 
but makes the Fearne to ſtand ſteadfaſt, and firme. p.p. are the holes into which the two wood- 
den leavers are put into the Rouler and wound vp by two men, the one taking out his leayer 
to pur itinto an other hole, while the other with all his ſtrength holds the rouler faſt: g. are the 
two winding leavers. r. the Goats foote,or yron Crowe, neceſlary both for the Fearne, Scaler, 
and Winch. One of the winding _ muſt beatleaſt 25 foote long, andin circumference a 
Geometricall ynch and 5; the ends whereof muſt be fo wreathed and bound faſt together 
that they muſt not looſen. 
The mainerope muſt be 75 foot mane 1 * ofa foote about;theſlip muſt be well wrought 
and bound about with packthred, which is put through the two holes ofihe OE. 


Hg] 


Of a Sealet. 


The other Engiae is called in French a S:a/er, ora Ladderet, in Netherduytcha Knape; which 
muſt haye likewiſea ſtrong yron Crow belonging to it, athick oaken board, ypon which the 


llers, or ſupporters of the wa ſtands , which are well nightwo foot long and a foot 
road, andabout halfe a foot in thickneſſe 


The two wm of the Scalet muſt be enchaſed aquarter of a footin the thick board, to giue 
it the more firmeneſle, where vpon they ſtand, and muſt be a matter of two Geomertricall toot 


high abour the ſaid board, and} and ; part of a foot thick , each pillar(as you ſee) having eight 
holes boored through them at an 3 one from an other,thorow which you are to put 
your 


The Principles of the CArt eMilitary. 
your great yron bolt, which with the yron crowe, muſt ſuſtaingand beare up the ponderoſity: 
he hand 


TO 


unto this bolt there is an yron chaine faſtned to it,and nailed tothe right hand pillar as you ma 
marke: the bolt it ſelf ought to be 1 % of a Geomerricall inchround.,and 12 of a foote long,cac 
pillar muſt ſtand at leaſt halfe a foote one froman other. Vpey this yton bole , Which may be 
put intoany of the holes as you raiſe yp the peece, aid as onſerues, reſteth your yron crow 
and leavers,and receiveth ſtrengrh from irto lift yþ yoer wheele peece, and all at adeadlift out 
of any rutt, moorish ground,or place when it ſti in it;andas you raiſe it,by his -- 
may clap thick fagots,or boards vnder the wheele, till you advance it higher toan other hole. 
The inch or Windlace repreſented here untoyou inthe 14 figure, is called in Netherduch 
a Wingaes,or a Damcracht; and is a differing Engine fromthefortaer, but of ſingular uſe alſo tor 
the heaving vp of a peece of Ordnance, carriage.,andall, ket itbe never ſo great, or any pogderous 
ight, as blocks, loggs 8c yea it is offuch great ſtrength andfoxce that itis able to overturhe a 
, and hath'no ncede but of one manto put itaworke. Now tomake it ſtronge and 
ſufficient, it muſt be two foote long at the leaſt, i x foote broadeyand + foote,thicke,with avice, 
andatecthed ſcrue comming out ot the midſt of the woodworke of it, and winding up itstecth 
by the force of two ſecret wheeles turning within the midſt of - the w orke . 


This _— be uſed ( as the former). for the lifting up of a peece of ordnance 
— 


rutt,morish ground, or any durt or mire into which it is ſunck; by laying of thick 
boards ynder the wheeleyas is laid;and this will be done quickly,ſo that you neede not 
looſemuchtimieypona march: and thus muchin briefe for the makeing and. ule of theſe three 
Inſtruments. The figures whereof tollow inthe next page. - _ E 


II 


prattifed in the warres of the Viited Netherlands, 
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HOW ONE IS TO MOVNT,&PEECE VPONITS CARRIAGE, 
by the helpe of © , or a Ghyane. 


THE FIFTH CHAPTER. 


Biz: you are to mount your peece, above all things you muſt have a ſingular Care that the 
Fearne beſo firmely ſet , that it doth not recoile or ſlip away in any manner, and fo that the 
, and pullic, or eruckle,comming downe from the head.,fall juſt ypon the cares of the peece; 
ofto be aſſured, you may let tall downeward from the _ aboue, a whipcoard with a 
plummet, or ſome {mall ſtone SF downe: and turning the ſaid Fearne, till the FHlummet 
falls juſt in the very midſt, as is ſaid. 

Ifitbe inaplaine , even, and faſt ground, you may have theleſle care in ſetting firme and 
ſteadfaſt the feete of your Fearne vpon it;but 7 it be a Sandie and a ſoft Earth, into which the feete 
may ſinke,or giveback , according to the greatneſle of the weighit,then you muſt put plancks , 
blocks, or ſome ſolid thiug vnder the feete, ſcrting tent pinnes about it, according as ne- 
ceflity shaltrequire, and as opportunity will permit you. 

Your Fearnethen being thus firmly placed andſerled, the Guitwer Shall getvp by aladder, or 
ſome ſtepps toxhe head . top of it, having the _- 2in his hand Tar putitthrough the vp- 
permuſt truckleof the head, andlet it fall downe tothe other, thathe which catches it may put 
itthrough the le f the peecein his hand, to faſten it, as wee $hall chew hereafter, into the 

Ando having pur it through them, he drawes i ityptill he pe. to him 
that is aboue him ,andthen he putts itagaine through the hole af the right hand truckle, and 


vesitdowneto him thatis vnder him, who reaches ir againg t&him thatis above; and ſo he 
26 aſtensit to theh & of the Fearne , giving it ſome turnes, till itgames under the yppermoſt 
truckle,as you "7 


This ria op "inſt faſten it (with great diſcretion Tf to the lowes: 
throughthe eares peece , putting the end ofit thorowthi&tit 
ring which is under the ſaid truckle: : after. Ws ;/ 


& from one fide to pager yp hl which 
, Or ouler , may breake! it, andſo the 
puntsit, thuſt have a &are to the pecce ſteddieand righ, 
well ſetled. = Generallor his Lieutenant Geneunhl z in the 
eye, aswell ___ ropes, as vyporr the feete of the Fearxe; 
oor one amongan other-,-or drawing not a 


hoiſe the b ſt w 
egy nd ao 


meane while ing a wa 
that thefeere do nor ſlip aways or the i ers 
pn: + breake. Thereforegwhenthey | 

orbit \: q—_ bo part t the [al 


ge back, then you muſt preſently n 
: as gently as > with rothe« 


ws”; ie. ive 
Perth premnmetg 


pe,vpon the rouler or 

'the help oftwo men aclr{of&th: 

SY | 
ts rurne about : orelſe the other man hall 

"= pn; tchrk it alſo initshole; which 7 


ren, x 


be peerel No Ty: eÞ! his * that Carriage vnder it,” 
Alſo you muſt take heede thar Fw Sy no meg Cie againſt any of your Fearne, 
which might cauſe any 4/aſter,or that the Fearn might breake,and ſexingee peece fall, a mi(- 


chicfe may happet;and put all into diſorder: wherefore you muſt carriage underit ver 

gently, that the-Tron/ons may fall juſt into theboles0e daſping <rafaps of the carriage , and 4 
guide your peece by the bei which it hath in its mouth, that xe falls ſoftly ro reſt upon its carri- 
age,and ihen locking it well in,and ——_— wedges,you may then looſen your ropes, 
ma ny the Fearne , your peec thus mounted you may draw it cc 
you p acti- 


* 
. 


praiſed in the warres of the Vnited Netherlands. 
HOW A CANONIER OVGHT TO CHARGE A PEECE. 


CHAPTER VI. 


A Peece being brought to a Batterie,and planted upon a Platforme, having powder , bullets, 

A his linſtock, ſcowrers, Rammers,and all things elſe in a readineſle. after he hath ſtuck down 
his linſtock in ſome place under the winde;,and firſt carefully cleared his peece with his ſcowrer 
and sheepe-skin within, and ſees that the tonch-hole be nor ſtopped, or any duſt orfilth cleaving 
toit, then one of his Companions, whichis roaffiſthim,, (for commonly there muſt bee two 
Canoniers to every Cauon,or great peece of Ordnance) brings him the poxch barrell,with pow- 
der juſt before the mouth of —_ putting his Ladle or charger into it fils it, andleaſt 
it = be overfull, giues it a little iogg, that the Surplus may fall downe againe into the 
barrell; afrer this he puts it gently into the mouth ofhis peece , even till the end of his Ladle 
comes upto the very brich and rouch-hole of his _ and then turnes his Ladle ſoftly, and 
letsitlye within the chamber of the peece and drawing our his Ladle almoſt to the mouth of 
his peece , puts it back againe to take upthe looſe cornes , which were ſpilt by the way , and to 
_—_ upto the e of powder : this done he dtawes out his Ladle, and takes out of the 
pouch-barrell aſecond Ladle full (for by triall before, he knowes the weight andcharge 3-4 W= 
der, which his Ladle will hold, and which his peece will-require_) andfo putting in his ſecond 
Ladle full up to the former, drawes it out,and doth as he did before, thatng looſe cornes may 
lieinthe bottome of the mould of his peece ,” and in drawing out of his Ladle , he muſt haue a 
care ,thathelet fall any powder upon the ground, for it is athing parame fora Cannonier, to 
trample itunderhis feete. Thenherakes a wiſpe of ſtraw , hay , or aty other thing : and puts it 
ſohardintothe mouth of the peece (turning his ladle to cometo the end of his Rammer) hee 
driges up the wispe and catries up withit the looſe cones, which happily maybe by the way in 
the mould of the peece, even up to the charge of powder,andthen giving the ſtopper and pow- 
der, two'or three shoues, to make itlie cloſetogether inthe chamber of hi peece, he drawes 
out his | SW his bullet, whichroules gently into his peece up to the wiſpe or ſtop 
which keepes up the pawder ( all this while his Companion ſopping the tonch-hole with his fin- 
ger, tharno powderflies out of it, butthatit be alſo well fild and ſtopt with powder which hee 
may do out of his to#c-horne afterwards and then puts in his ſecond wispe after his bullet. And 
the Candhiier is to be forwarned, that he ſtapds not uſt before the mouth of his peece, while this 
is adoing; bur aſide of it, leaſt a danger or miſchelfe might happen tohim, and thus the peece 
having itsdue charge both of powder andbuller, heshall cover his touch-hole with adry sheep- 

» | = Skin;afterhe hath levelled his peece, andſctring away his pouch barrell of powder with the reſt, 
in ſome Coxcave,or hollow hutt into the ground covered over with ſodds or carth,he $hall attend 
the Gentlemans of the Ordnance his command before he giues fire, 


An other obſervation for a Canonier. | 
Touching the charging of a c Frons-berghen maintaineth , that one to take in 
Sodrons half oh hows he of the Buller. Rivius and ſome others are of the opinion, 


tthe more powder one putsin,the ſwifter and further the bullet wil fly shewing many 
0 ro nnd. it.But copedates the miſtris of this Artteacheth us otherwiſc: fora pecce 
being loaded with two third parts of the bullets weight in powder,ſends the buller going 
more fwiftly,and will carry it further, which hath bin ſo ofrentryed,that it is without 
contradiQion, giving this reaſon;that the ex%enci#isſoſwift and violent,thar it burſteth _ 
of the mould before the rwo third parts of thepowderbe fired, and this hath beene 
irrefutable. 


D The 


The principles of the Art milit ary. I4 


Again others maintain,that if one shoul@ forcibly ramme in the bullet then the powder 
might take fire, ere it could caſt out the bullet , and then would cauſe the bullet to fy fur- 
ther then otherwiſe it would do, But you muſt conſider in ſo doing, you either endanger 
the breaking of your peece,or elſe make it crooked and unſerviccable , becauſe your ordi- 
n A ach Canmataefrodo bi abbienyelawods Srodned 
a Schevelingb the Hagh in Holland before his Excellency prince Maurice of famous me 
mory , whercfirſt one and the ſame peece was loaded with ten pound of fine, powder to 
ſee how far she would carry herbullet. The being marked where the bullet reſted, 
Shee was loaden again with 9 pounds, which $hot as far as the ten pound did, bur laſt of all 
Shee was charged but with 7 pounds of the ag wr which carried her bullet further 
thenthetwo former $hots : wherce one may obſcrue that a peece of Ordnance may-be 
overcharged and therfore a good Gunner ought to haue aſingular care to giue his peece 
her due meaſure and charge. 

_ -Ofthe Gunners ſervice in generall. 
Ow foraſmuch asOrdnance are Engins of force,reaſon,waight,8:meaſure:& the Gun 
ners men exerciſed & experiencedin them,& their + Jr in making platforms 
with defences, Troniers, Gabbions,l. oopes, Parapets of earth, & Faggots about 23 or 24 
foot high, of Faggots of 2 foot high of earth, bed upon bed nto cleaven foot high,& after 
3 foot of Terraplene,to raiſe the Troniers and Loopes,fothat for the Cannon it be 3 foot 
wide in the Bard & within 12 foot wide without the lower part-therof to deſend ſcarpwiſc 
the better to diſcover the Enemies menews , and offend the more freely, fora- 
noyding the blaſt and ſmoake, ard vine, it would elſe make: For the Culycrings 2 foot & 
a halfe within & 9 fuot without will futfiſe, &for leſle peeces, lefle meaſures. If the Bat- 
tery be to be made with Gabbions,they being filled with without ſtones, moyſtned, 
& rammed 7 foot a peece indyametre,z rankes between 2 peeces,if the place will 
or 2 atthe leaſt, and 3 rowes alſo one before another, ſetting one betwen two, fo if the 1 
ranke haue 3, the ſecond will haue two, & the third one, but it will be hard to make a fafe 
Battery with Gabbions, Cannon, orCulyering proofe : And each platforme is to haue 30 
- footforthe reverſe of the Cannon,and 27 foot for the DemyCannon,he toſce! 
it be leyelled, or riſing 1 foot for 20 backwardsthe beter to ſtay the reverſe and 
the bringing the peece being loaded to the Loop ; He ought to ſearchand examine, 
Soodnelſear the peeces, their Ladels, Rammers Spunges & Tampion,fitneſle & round- 
nefle of the shor, force and goodneſſeof the powder and match; And to ſee all fitted ac- 
cordingly,& to placerhe powder covertly, hid fafe from the fire ofhis owne as alſo of the 
Enemies Ordnance, to ſee the Gunners take their markes toward the under part, giving 
eachunder Gunner his charge. a4 


s - 
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Praflifed in the W erves of the united Netherlands. 


HO W A CANNONIER OVGHT TO LAY AND LEVELL 
| his Peeceand to amend abade $hotr, 


| i CHAPTER. VII, end haFin way ty ORC 
H Avingtime and Command to lay and EtyellaPeece, accordingtothe ordinary! me þ to 
try how fart it will cary,the Camnniershall ke alongruter; andliying it vpery ths midſt 
of the Frize;,afwell of the brich is of the mezzebfthe peece, andalevell tipon it ; He'shall raiſc 
it, , orſinke it, untill the'pl 
$ 


5 


ummet of the Level be tuſt m the inidfſt : then raking away both the 
Rulerand the Level! bs ball ſee everwith the Frizes, the point of markte which this'ayme di(- 
covers,which without ; will be the placeit will crray#66; with which according ro the le- 
vell ofthe mette Ira wee will ſpeakehereafter , itwill make butthe halfe. -:.. | 

But ifhe hath no | I re ſo to uſe the Ruler and Levell, he may take his' , Orlay his peece, 
as he finds good , accordirg to the charge, and proportion ofhis pecee; Iftis lickes his marke, 
he mayt bs __ ayme is tight, and uſing the like weightof powder, will alwaies 
© : ©x* 0p ae | 

Bur ifhis buller carries over, he shall levell his peece againe 38 he did before, and having gor 
the firſt marke in his fight, he 5half neither ſtimre nor do peece : but 5hal} advanced. 
much ofthe Frizes of the brich, tilfhe ſees theblow which the bullet ginie; and which will bee 
the true, andright fight, which he preſently tniy trie by laying his peece upon his firſt marke, 


which withoutany douht he will ſtrike m_ | 

Now i his firſtshotfals short, then be muſtdoe as he didbefore, levelling his peeceagaine,& 
then without moovingr, he shall joeand le tny the Frizer from the muzele, till hee diſco- 
vers the blow of thebuller, and then he hall tiaue the true fight; according to. which , lay- 
ing 5 peece upon the firſt marke, hee will ſurely ſtrike it, if that there bee no fault in the 
powder. jt 


Thereis an other way of levelling of a peece, and amending of a bad shotr , in adding or di- 
inishingrhe elevation,according to diſcretion. To witt, when he shootes shorr of his marke, 
the peeceis remoovedand laydasbefore,afterward he raiſes up the Muzzle as he $hall iudge,and 
as neede $hall require,thathe may ſtrike his deſired marke,obſerving well'alwaies hove much this 
eleyation is made _— then his firſt ayme taken, which he shall perceiue if lookingeven with 
the mettell , he shall ſee what marke it will show him #22? 1141 LG ©rÞ 
_ ©, How a Cannonier ought to Lovell his Peece, rages; 

Then giving fire, and ſtriking the marke before aymed atjhe maybe'aſſured, that his peece 
carries right , to which hencetorward hee $hall giue as much height aboue the naturall Le- 
yell :if it failes, that is, it he over shootes his marke , let him diſpart that which his firſt shor fell 
tooshort,with the length of the ſame, for the leſſening of cheElevation proportionably;in doing 
whereof, without all queſtion hee $hall ſee his shott remedied, and a right Schott made. 
And this is your common and ordinary way in which Gunners do moſt exerciſe themſelves in, 
with aſſurance that he which knowes not by this meanes to giue the right elevation and range to 
his peece,is not worthy ofthe name ofa Cannonter.Now for his better underſtanding I will giue 
him this example. | 

Suppoſea Canon be mounted upon his carriage,and planted upon a plate forme,and is to make 
a shot at ſome white-ſtone or marke ina Wall. To doe this,your Gunner muſt take his ayme as 
curiouſly as poſſibly he can Levell with the metrell of his peece, but if his shot fals two $hort, to 
helpe itheshall take his ayme againe, and $hall lay his peece as hath beene taught before : after- 
ward he $hall raiſe ita point higher, that whereas he had but 6 before,now he hath 7 points of 
the elevation, and afterward giues fire. If he ſtricks his marke let him alwaies take the ſame ayme 
and Levell.But ifhe over shootes his marke, lct him levell kis peece 3 is taught before: by diſpar- 
ting the difference ol the firſt, from 6 with thar of ſeven poines, as diſcretion hall gui 


[ 


m, ac- 
cording tothe ofthe firſt hot , and fire, all doubt) he $hall hir his de- 
fired marke. And his Peece being thus rai muſt keep in his fight the point or marke which 
is showne him, and obſerue well the height which is aboue his marke, with aſſurance that when 


heis to make more $hot by keeping this elavation he wil never faile. Bur if the firſtshotlying up - 

onthe 6 points be to high, then he $hall helpe thatby the ſame Rule in laying his peece lower, 8 

ſo$hall ſtrike his marke whereby he $hall get credit and commendations for it. 
D 2: 


The 
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Anew deviſe by any ſtaffe, tolevell, mount, and imbaſe any peece. 
A Loany Pee my with a field ay 61-2 or Spang,or other Srafft be moun- 
to any degree of the Quadrant, being thus prepared, Firſt, marke from one endof_ -., 
'that Staffe adiiſtance,equall untothe beighe of the Pomellor Caxkabell ofibe Peece. pla. 
ccd leyell upon her plat-forme,and then take the diſtance berweenthe C encre of the Tru: * 
 nions andthe Pomell or Caskabell,which make or imagine aſemediamerre ofa Cycle , & 
- divide it by diagonals or pedleggromherneſeime 1900 equallparts. Laſtly our ofthe ta- 
bleof Sines,take the number anſwering to every degree out of heſaid 000 parts, andſet 
that diſtance from the ſaid mark downwards. And it the toral $yn+ ofthe Table be 1 0000 
omit the two laſt figures of each number therof toward the right hid, & if it be 19000000 
then omit figures of each number you finde inthat Table & the remaineing number will 
ſhew how many of thoſe : 00 — areto be ſet downwards fiom the mark beneath 
the ſaid levell for cach ſeverall degree: Thendrawing alſo 1 « Paralells or Di from _ 
- the firſt degreeto the "ay phe the ſecond tothe third &c. ſuccefſiuely,continued 
from cachto his next,noting every degrcewith Arithmericall characters, ſo you may fr6 -. 
ſix minuresto ſix minutes by thoſe right ſignes mount the peece. ſo ſer forth forany peece 
whichit shall be prepared for. This mayallo be deſcribed upon fuch a Staffe without the - 
Table of ſynes in a mechanicallmanner thus, If you deſcribe a Quadrant or quarter of acir- - , 
_ clewithaſemidiametre y<quall to the diſtancefrom the centre of the. Trunions, to the- 
centre of the Pomel or Caskabell and devide the Arch of that an into 90 C parts -, 
or degrees,and then from each degree letting aline fall perp icularlyuponthe baſe fide 
of the ſaid quadrant: And aver of thoſe rightlines being thence rranseferred from 
the ſaid firſt marke downewards vpon the faid ſtaffe,and marking them with Arithmeticall _ 
figures for cachdegrce, therevpon makeing alſo Paralels and Diagonallsas afore-ſaid you 
may therby Geomertrically and mechanically marke the ſame from 6 to-6 minutes as be. _ 
' fore, Thevſc of them are plaine and eaſic, forif youbring downe the centre of the cas- - 
kabellor Pomell ofthe peece to any number of the degrees thereon ſo marked, forthat _ 
 ' peece;you ſetting the lower end ofthe ſtaffe to the plar-forme being even, although it-be _ 
riſing or deſcending backwards: Ifay then the Axis of the bore of that peece will be found -.. 
to be elevated unto the degree aſſigned : If you be to imbaſ« the peece,thoſe lines & num- 
© beralſa ſeraboue the firſt named mark, will performe the like office there , in thething re- 
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OF'A QVADRANT' LEVELL, AND OTHER INSTVMENTS 
| for Ordnance, and the uſe of them. 
The forme,proportion, and making of a quadrant and a Levell, with an inſtrument to chew the uſe of 
* #t, t3 very necefſary for maſter-Gunners ; and Canoniers , for the Levelling and 
ayming of Canon,other Ordnance,and eMorters demonſtrated in the fift 
plate, and 15, 16, and 1 7 figures following, 
| ....- CHAPTER VIHL. 
make a quadrant, as is fitting, one muſt firſt make the whole circle marked 1. which is 
devided by lines,running from its center into 48 equall parts ;atthe end of cach is noted the 
numbet thereof, encloſed in a ſpace between two little lines within an other circle,and between 
two Yergets or {mill rings, where you ſee there is a ſpace alſo,by which the ſaid line is devided e- 
qually m the midſt.” | | 

With a quarter of this circle is made your 2»adrant marked (*2) being from / devided into 
twelue points, making ſeven degrees and a halte , ſo that inall they make 90, which is iuſt the 
fourth part of p__ the whole circumference of the world. 

It may alſo be devided, as you ſee upon the white,cach on the outſide, into 45 points,wher- 
of every of them makes _ ſothatthe whole 360 degres are comprehended within them, 
according to this forme and deviſion is made your other quadrant, ad 3) and is marked with, 
A. B.'and C. devidedinto 9 equall parts, each ofthem making 10 degrees. 

Now by theſe twoguadranz,the plummer hanging in the midſt from the point of the 45 de- 
gree, whicharealfo devided into two equall parts, is showne to you the higheſt elevation and 
range ofa peece, yeaas farreas ever the peeceis ableto carry i length , as you may ſee in the fi- 
gures following of a Canonand a —_— 

Thelike is alſo showne you by the Leve//marked (4) for the ayming,and levelling of peeces, 
when you are to take your marke aright, which alſo is uſefull for the making of your platformes, 
and beddings for Ordnance, all which are neceſſarie for the Art of Gunnene. 

This may alſo be made by a qzart of the former Circle,if you devide it into 12 equall points, 
and ſo noted and ordered, that you muſt mp__ count from the midſt of it, towards the ends 
or {ides to the 6 point, ſo that your plummet, being upon the 6 point juſt as the others, you $hall, 
finde that your peece is laydat its higheſt elevation and range. p47 

The Cartabon (or your foureſquare levell ) marked 5,comprehends alſo all the circle aboue- 
faid, andis devided into 48 pointes, according to the foure quarters of the world, thatis, Ea#, 
South, North, and We#, making alſo foure particular &uadrants , whereof the forked dart com- 

. | ,- ming fromthe center,or midſt.Showes all the lines,nor onely of the Circle, but alſo of the ©u4- 
drant, or your foure ſquare levell , and running ina line from the mid(t, marked with O and N 
or with O and S, it will makea Level, andis in the firſt degree of the right Suadrant , but com- 
ming from the midſt, and betweene the ſaid lines,it will shew you =_ higheſt clevation,as the 
other Quadrants hauedone. The handle noted E. F.' (ifit be poſſible) muſt be 2 foote and a 
halfe long , whereof each foote muſt be 16 ynches, to the endit may make uſt 40 inches, that 

-» _ and foure inches of our ordinary foote, which is an ordinary pace, or halfe a Geome- 
tricall one. 


: 


Of a Buadrant Levell, and the uſe of them, 
Each of theſe ought to haue in the midſt, 8 at the end alittle hole going fro te one fide of the 
handle to the other, which ſerue for this uſe,that this inſtrument being ſet upon the brich of your 
ce, looking through one of them aboue the higheſt Frizes: you may giuea shroud geſſe how 
— your peece will carry the bullet, according to the length, condition, and proportion there- 
of. The two pins which you ſee onthe ſides of it, marked C F ſeruetothis end, that thereby 
you may diſcernethe q ry of the place, which you would meaſure,the point defligning by its 
fall from the Eaſt towards the wo ,the length, bredth, depth, and height of the ſame. Finally 
of great conſequence, and is of excellent uſe both for 


this inſtrument contayneth many miſteries 

an Jnginier, anda Canonier. 
ecommonrule , whereby a Canonier may know how farre his peece will carrie,and how 

farre from one degree to an other, according = the elevation thereof, let him firſt ſee how many 


Paces 
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it will carry being layd even with the mettell, which afterward he shall devide by 50; and 
multiply the @zotient by 11. and that will bring out the number of the further digreſſion or 
ange , which ihe devides azaine by 44. he sha!l then finde the quotient to bee the.iuſt number 
of paces : » hich the bullet will looſe in the other ranges degree by degree: as for exſample, A 
battering Canon will shoor irs bullet being layd even with the mettell , a thouſand ordinary pa- 
ce522t 2 foote anda halfethe pace, which being devided by 50 your quotient will giue twentie, 
which being multiplied ag ine by 11 it will giue 220 paces, which is the number of the next 
digreſſion madein theſecond degtee of the Suadrant,or the firſt after the Levell aboueſaid. 

' Burallthe other 4/gre/ions or ranges, do alwaies diminish even unto the fiue and forticth 
degree. To know then what this diminishing is from degree to degree, evcn. unto the 45, 
which is the higheſt elevation, you muſt takethe iuſt number of the digreſſions from the firſt to 
the 45 , which wilbe 44. now deviding them by the former number of 2 20 paces, you shall 
find your quotient to be 5 which is the number which goes alwaies decreaſing from the 'furſt to 
the laſt: digrefſion : ſo that your Canon being layd upon jrs naturall marke, in which jt is raiſed 
a degree aboue the levell, evenwiththe mettell, making 1000 paces as is ſaid, being layd upon 
the - degree, adding 220 paces to it as an advantage,then it will carry the bullet 1 220 paces 
before it ſtopes. Againe you may add the ſame to the thirddegree, bur the former being the 
greateſt digreſſion, as wee haue taught this then,and all the others will alwaies diminish 5 paces 
and will make bur 215 aboue the 1220 of the ſecond degree, ſo that you $hall hauein your 
third degree 1435. paces-J1 the 4. degree 1645. Inthe 5*.degree 1850 paces, In the 6*. 2050, 
paces. Inthe 75,2245 paces. Inthe 8®:2435.Inthe g®, 2620 paces. Inthe x o® degree, which is the 
firſt of the Suadrant ot 9 points it wil be 2890 paces, Inthe. 11%. 2975. Inthe 12%. 3145 paces. 
In the 1; ®.3310.In the 14%.3470 paces. Inthe 15*,2657.Jnthe 16.3775-.Inthe 17*.3920.Inthe 
1th, 4060.[nthe 19.4595.Inthe 20.degree, which is the firſt ofthe ſecond point, 4325 paces. 
I athe 21, 4450, Jnthe 22. 4570.Inthe 23. 4685. Inthe 24. 4795. Inthe 25. 4900. In tho 

26. 5000. Inthe 27, 5095. In the 28.5185. Jathe 29 degree, 527 o paces. Jn the 30. which 
is the begining of the third ——_—_ 35 o paces. Inthe 31, 5425 paces. Inthe 32. 5595. Jnthe 33. 
5560. Inthe 34. 5620. Jn the 35. 5675-Inthe 36. 5725. Inthe 37. 5770. Inthe 38. 5810, and 
in the39 degree. 5845 paces. | 

1n the 40. point,which is the beginning of the fourth point, 5875. paces, Inthe 41. 5900. Jn 
the 42. 592 0,1Jn the 43. 5935- Inthe 44. 5945. Laſtly in the 45. when you reckon but toure 
halfe points of the Quadrant,you haue the higheſt elevation or range as you $hall ſee in the figure 
following,which maketh 595 o paces. | 

To conclude, askilfull Canonier exerciſing himlelfe herein, will eafily conceive, and know __ 
certainly how to Level his peece vpon any one of theſe degrees and points,and how farre it will 
cwry be it great orlittle : for this calculation will never faile him,by obſerving this, thatin giving 
the chaſe er clevation of his peece, in whar point ſoever it be of this rule or degree reaches from 
1 inch to 16. which is a Geomerricall foot, the next chapter following shal chew him the vſe of it 
inlevelling of Ordnance after three maner of wayes , to wit, even, or levell with the mettle 
point-blanke, or upon a higher elevaion atarange. 
| PraQi- 
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SHOWING HOW A CANNONIER SHALL SHOOT LEVELL 
by the mettell of his peece,otherwiſe called The Horiazamtall Levell,2 or by the 
Levell Axis vulgarly called by Som e Gunners the levell poim blanck , 
and 3 at the higheſt cleuation and range , as 
the figure following shall demonſtrate. 


THENINTH CHAPTER. 


E io do this,he muſt firſt take a crooked Compaſle,therewith take the higheſt frizes to or 
baſering of the britch,8 marking well the diſtance of the two points,which make the 
diamiterofthe circumference vpon a rightline, then he muſt doe the like ypon the; frizes 
of the peeces muzzle or mouth, and ſert the points of his Co mo vpon the faid line in 
ſuch ſort, thatſetting the one vpon the firſt point: which he had taken before , extending 
' theotherto the ſecond, heshall divide the diſtance, berweene the two points towards the 
lower part of the line, into the tw2 equall parts, of which cach will chow him how much 
the -zes of the brich doth differ,orare higher then thoſe « t the mouth. Therfo1e to lay his 
peece right,ſo that it may belevelled cuen with the mouth,he muſt trace out this height yp- 
onapeeceof wood or ſome ſuch thing, and put itto the higheſt fi izes of the mouth, and 
vpon thatarule, whichis ſo long that will lie vpon the frize of ofthe brich , vpon which 
hanging alevell wich aline and plummit, he s hall raiſe the peece, or finke it, till that the 
—_ comes to fail of in the midft,and then he $hall haue the boore therof right in the 
Levell, hw © 4 " 

Then takeingawaytherule, andtakeing his aime vpon the higheſt frize of the brich, 
and the height which is-vpon th# frize of the mouth , heshall marke well the point, 
which itshowes him, and ſurcly in gwving fire to his peece, he $hall without failing ſtrike 

his marke. 

Burtitis needleſſe allwayes to ſer the ſaid height vpon the frize of the mouth therefore 
the Cannonier $hall hold it in his hand , whenſoever he would shoote vpon this point 
(which he is to do ypan batteries, which haue the marke neere enough) and hall take his 
aime levell by the mettle of his peece , as vſually he d th til he hath in his fight the mark 
he meanesto hitt, bur becauſe rhe d.{tance being ro neer, and that the bullet may carry 0- 
uer, leting his peece ſtand withour ſtirring it, he $hall ſer the height, which he hath in his 
handypon the frize of the brich, and obſerve well the point which it showes aboue, the 
ſaid height, and after he hath ir,he $hall lay his peece again levell by the mettle vpon the 
ſaid point, and he $hall hit withou: faile his deſired faarke. but this being forathing ob- 
{cureI will explaine it by an example, Suppoſe there be three points as D. A. C. and thar 
you would shoot euenby the boore of the levell vpon the point A. you mult lay your 
peecelevell by the mettle, bur queſtionles you shallshoor ouer it, the diſtance being ro 
'neereathand for his aime;ſo that in giving fire to your peece the buller will come to ſtrike 
the point C. to hirr, then iuſt upon rhe point A.you muſt ſer the ſaid height vpon the brich 
and taking from thence your aime (without mouing your peece downwards) you $hall 
haue inyout fight the point D, from which hauing raken away the faid egne , you $hall 
lay your peece againe levell by the mettle, as before, and giuing fire, the buller 
will fly over D. and ſtrike iuſt ypon yourdefired marke A. 

Jf occaſion were that you would Shoot ata mark: which is to tar: for the aime, 1:vell 
by the boore, and notwithſtanding is lo neere for the ordnance levell, a Canonier muſt 
vie this diſcretion, to witt the diſtance being a third part further he muſt then rake a- 
way athird part of the height, and if it exceeds rhecarriage of thelevell two parts, then he 
muſt alſo take away two parts & he$hall shoot ſo right, that if it were for a wager he would 

| hira$hilling or atleaſt a hat without fayling. 

This is your ordnance pointerics againſt batteries , which accordingto the inſttuRtion 


giuen before,one ought to approach, as neere an enemie as one can, ſo that if you do not 
rake 
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take heed to lay alwaies this heigth upon the brictrof your peece, yuu will alwaics over, 
zhoot your mark , contrary to thedefire ofa good Canonier, which is awaies ro beit up 
on the foot, or foundation ofa wall, that it may tumble down, and be battered the fooner 
for the eaſier entrance of a breach, obſerving that itis one ofthe principdlleſt conſiderari- 
ons inall shots , that in making a good shar one levels his peece at the toor of his mark; ef- 
pecially inshooting at atroup of horſe, or a company of foot. Burinaſtony place, a C1- 
nonier doth willingly shoot short , becauſe in ſtriking upon the ſtones or brickes, 
inrayſing them, he makes a hole much greater, then the bullet which goeth through! 
them 731 


- - Butinaplainplace one muſt lay his peece ſo,as rhe bullet may take them juſt in the 
middle, or about the girdle,and fo may kill a whole file,or a rank at a shot, yeathouzh rhey 
Should allfall lat down upon the ground, yetrhey cannot ll eſcape, otherwiſe it you le- 
vel roo high , it may be accounted bur as a loſt shot, 

To amend thenashorroo high for this mark , you muſt levell your peece upon the 
whit: or marke you shoot ar,then going to the mouth of your peece withalevell line, and 
aplummet, and rake therethe MINS the higheſt frize, - or ring t9 the botrome of rhe 
boore , which you hall ſerto the frize of the brich , and from thence, and aboue' the 
frize ofthe mouth ,* you $hall take  (-withouc ſtirring the peece ) your aime, markeing 
well the place it will chew you, then _—_ away the (1id heigth, you shall lay your peece 
y "HERE point irshowed you, and ſo without fayling, you $hall hitt the mark you 


Bur if your peece carries too shott,it muſt beamended in this manner, fay the peece as be- 
fore; then'going tothe mouth with your line and plummet, take all chzheigrh ofthe trize 
from thetoptothe botome,, inſach ſort,tharyour line my rake the whole Dyamitre of 
all the circumference thereof,and by this dyamiter, you $hall take the thickneſle of the 
— ___— ; pars er tend wn the ſaid heme 
ing this rich ofthe peece,andlevellingitup-n the mark defligned, which 

non octaes youthall ce the good efetie will thke KEELD SHA 
- | Nowwtor ashot thitis made on either fide of your mu; itisto behelpe in this man- 
ner following, if the bullcrfals on rhe right ſide of it, then you mulF lay or-mgoue your 
xeece, andrake youraimeſg machonthe lefehand,andtharyou mYnbrfaile# hnres- 
nn Je miketh- diſtaneeofthe'one and the other fide alike, you —— 
peeceasbetore , right white , | thew take along iuler , which you'3hill” tay 
ich,as of the m1zzle,8& leaving itupon the mouch, = Shal 
ie place 


upon the frizes, aſwell of the ne mi12zz 4 
take your aimere irar the brich ſol6ng till you the got inyour fight 
of the fideshot , which your bullet made, ard withour raking away your <pe3"ok Your 
hand fromehis ſight removing the brich ofygur carriage3'rill the brich of your peece, 
comes; to! be right* in the / mid: urider the (aid [ruler”, which being! done, 
take! away'the ruler ', 'and take your aimelevel/by the mttle of the 'pcece , and you 
chall tiadyour peecetobe tunedi much cowards your left hand, asit shot betc 
on whe handhi271i 115 17 12 207 4 1 35 950 { 21} 2 I 2135 10/ke 204 30 00 90k 2ittls: 
: many occaſigns, which may cauſea buller to ſtras$le, cither on the 
Pars arts rs TI payer my 
otharlide; or by reaſon inequallity of the mertle, ot that, ouldis i L 


This cannot be imputed afault in the Cannonier, butin theÞ5nader: 
be ingenious, he odlorepem we by his diſcretion trying his peece by his creuſe rt inor 


ſcaling primer , and ſo help itas the fault may require. 
Fe. Precealls willthery ings, if the tronions be notiuſt right the one ouer againſt 
other. : 
Alſo if the platforms be not layd even , but that the one part is higher 
then the other. "g 
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5 AER ifone of the ENEF = Should ſtay: upon a naile,and the ahes not, as likewiſewh 
' theoneturns more caſily then the other, andif one wheeleshoulg ſtand ups dirty gr 
- ey otheron hard , orwhen one of the Cubes, orheads of the Scied is lopget then 
© = cr. | 
m-whea the byllet is not driven home-alike , orlies more-ypon the one fide of 
Tre » . theg upon the- other. ', And Finally the ſtraying -of-the-buller ups 
on the one ſide may be cauled by the vehomency of: the winde > . when; 1 K "9pNot be 
olpen. | 
ieohe pow tt or an overghot may be accal aned ether by. the force os the make. 
neſle of the poyder, orby realon of theunskiltulnefle of the Guuntr:, who knowes not 
W {a0 andlevell his peece aright , neitherkno wes the true nee the _ whberat =o 
clor , nonbet 
Allwhich I haue marked at large, not 25a matter.to excuſe an j __ Cinnoate but td 
7 c en tothe wiſe,to hauea vigilent eye-upon ll things, andro follow therwles aboue 
to-preyent all inconveniences for to failethe fiſt time may paſſe ;the ſecond 
adoned, but the third time is to much. 8 cannet be exculcd,becauſe it is acertaln 
Pe want of diſcretion andiudgment- And indeed thete is-n0-fhult as wehane showh 
butby, diſcretion may be remedied , whereot we haueſeen many. examples at the;famous 
ficge of Oſtend,, whercin a ſound iudgcment was thewni in this kind, wherof Lil __ 


twp'examples. M7 2123 : With TH TW HL 
. Aghi puping ive inthe haven 3a it imtoube tommtoomfich beauglncbn inowy ſome 
Wilona FODRntR the ble fre ie 1o woke -ys 25hartv&z cordervwas given: 10 
a ne: that he ſhould mgke;achorarthisſiccreſſy , who!thokipg ir was wocwell a 
— AR ob afexe z offcredromakeawayahebelmefromberweenhe bands, 
fogting to one wake fl tilheveerppoagride 


_ wh put ings! ize 
at inde [shooting otbe CR ND) wy 0) wn 
= Pter yer innnes: pilagedy:-.80d bunt. in ghatet: - our 
ben otic cus whivis! 5 Slam Graber or; rol. wi apitten coy 
Jying atanchor, ſlaying forahighwater w come:iute the Towne, our 
Wt als 2 os many Canon. hog kvip vaine> vdgingthat/the diſterice was-too 
farreto do doit apy Harme 2 where upon they were forbidden to thooteany mioreat it} and 
powder my ann tbutarlſithere came aCanonievavho! promis 
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crs,to5bew the kill of that bathdifcrction! and 
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48 STTIIT Thephine/ples ofthe Art Military.” LN | 
The firſt Dialogue. 


BET WERAE THE MASTER, ON EALL ON THE 
Ordnance, and a Captaine,to know w aDemy Canon, or a Culverirg 
will carry furtheſt at the bigheſt — > Crntoier muſt leyell, 


and raiſe his Canon,and Culyering totty it,asthe two next 
figures following shall demonſtrate. 


ENERALLO SENOR CAPTAINE, Jhaveoften heard thatin trying of 

a Canon witha Culvering at randome, it hath bin that the Canon will carry its 
bullet further then a Culvering, and indeede I should be of the ſamg opinion, if your dif- 
courſe perſwade mee not to the co . ; oY 

Capt: My Lord there are many realons, whichone muſt yeeld vnto that a Culyering 
yd rn ry wr ſay, who haue tryedit,thata Canon wil 

Gen. Ir may beſo,yet menſay, w it,that a Canon wi 
carry further, then the Cubrering IE | wy / 

apt. It may well be but I wouldfain ſee the tryall thereof,to the endit might be cer- 


- tainely knowne. 


Gen. Howovught then a duetryall to be made thereof. 

Capt. Sure tis that a Culyering is mounted vpon a higher, and a lorger carriage, then 
a Canonis,andthartt e crofle -beames vpon which the brich of the Canon reſteth, being 
higher then that of a Cancn, andthe pecce being longer canrorſiocpe ſo mych as toe- 
levate its mouth ſo high as a Canon can,that hath uts canzage chorter then the croſe beames 
lower:for the shorter a peece is, the eaſter it may be elevated even to 45 degrees of the qua- 
drant aboue ſaid, whence wlll tollow, that a Canon beirg cai'cd to a higher elevation, muſt 
needs carry i further, then a Culverirg,not that the fault is in it, butthat it wants its 
due clevationfor ifit could be raiſed to the fame elevation and degree the Canon 
is, then you $hould fee the Culyering' , . "would cuer shoot the Canon by- 
3; We - | 


Generall. How ſo? thenthere muſt bee ſomefaule in the Inginier, that made the 
mettall of it , or elſe in the Carpenter in che makeing or frameing of the Carri- 


for asin the Art of Gunneric: 
ec diſcover this wif RE medi etarhe 
hen diſce to haven 


isitthen totcke away ſo much-of th#Cre 
Carriage » which may eaſclic bee remedyed{by 
njake the brich of the carriage finkintoir till the thsz1e 
phy. 7 | | +-ohs 'F 

tbe done, when there's no ſtrife; nor difpute3boutit; ro which the con- 
trary 


PraF#'/etin thewarrs of the Va'tel Neth-r-laudr, 25 
triry part is will ney2cagree, b:cauſe of giuing an advantage. 
G:1. Wwal,magecmthereb2inthis, tou? a pzcce toly vpon aplate-forme,& to 
h112 the brich of the'carriage ſunke a lictle into the ground. 

C1» . Jamygftharmind, thu a pz««c, whichhuh the brich of cho Curiage ſtep from 
recoyling will shoor its buller with a grenter force ind violence , then that whichlies freer 
upon an explanzdo,or 3 plut+form, Andrtherefoieto giusn>advantigero a Culvering, it 
isbetterto shnu2 of fo:n: of th: CroTzbeames,tocaulz it to finke lowergthen to ly in ſuch 
a ditch by raiſeing the mazz2ll to the required height as you may fee i 1 rh= figuess 
follo wing. 

Gen. 1 baue h:ard diverſe diſputes am>ng ga9d Cmoniers touching this point , 
Who thowght that 2 CO , could not carry fofarre as a' Canon, becauſe this 
peece deg \oag , thzbuiler malt g5 aloager way from qut the chamber to the mouth 
andthit>:f ore webuller comes out, the pow4:rin tha while may loofe ſom? of the 
ſtrengrh teteot , whereas a Cino1being sharrer, and th: flying of a buller out of the Ca- 
non $vIcret. , the powder willl ſend it going with a grexer ſtrerigeh, 
Capr. Lo \ecuc wellthu there is ſome reaſo for what you alledz for rh2 length of a 
Culvering , andthe shortneſſ: of x Canon ; when they 1echarged with that quaatity of 
powder, as thu bullers require:bur for your Calverng, in regud ofthelengrh of ir,you 
lweiragrexe ctirg2, wieress forthe chirgi1g of your Cuao7, your giu2 it in'powdzr 
at halfe che wzig1: of his buller, 2nd r5 an ordinary: Culyering, you giveit} in p3xJzr,or 
the weighrofthe bullet, bur b2inz 1 Culvecing reaforced, you nity giueit as ununy pound 
of p>wdzr as the weight of your bullet. | PUTS | | 
Gen I willd:muwad of you Sir one queſtion moOre,and therewitty conclude this diſcourſe, 
If,ou w-re to $hootat ships 4521 the $24, what pzeces would yout choſe tobe the belt 
either your C1non or your whole Culvering'? © -+ E : 
Capt. Of rhis you miy beafTared from 0a<thit hath fouriditby expzrieace,thut there is 
rio berrer peeces to da this then yout Canon; -* | heb 77220 

Gen. 'Gite me your regont 2 7 7 00 St 2d 9H 34TH 
Capt. Your CunTib:ing shorter;miy b2liidlower , and bertertevatlel, conrtlzring 
alſo tharthzic vailer3 we 'gr2xr27 mt wiigh tier tht 1thz others, 8&4 ia5c2e cexiin;bttmale 
neitherthz wid, northz hump of the water, can htueany fuck great pywer todd or 
hinder their flight. Y LELo3 0 04M G0 2 RIGTN EI 270 
Gen. How fo 2 ſecing your Culyering taketh a greater charge of powder, then your Cz- 
non, = you eveanow coated isberter, and will ding awiy the batter with 2 more vio- 
lentforce, : pra _ bow SITE 
Capt. Myreaſon is that the wind and the moiſtneſſe ofthe water hate more power over 
a lightzr,th2n of Canoa bullet, which is heavier then aCulyering,now if you were to shoor 
araship ofalike diſt ice, you malt raiſe your Calvering to/your thinking two pikes lengrtz 

igherthea the $hip is\, w1zras your Canon wil require but one pikes ngrh of ete yarioa 
aboue ir: Th-refore [hu2 mad/Zmany a tryall of tear the fiege of Oftind,both of a Canon 
and ofa-Calvering, ** © p ente JSST Ts 5. 458 OUT LOO GOT T9 THe 1 
Gen. Well Sir you haue fatiſtied m2e, and given m2e g99d reaſons fir whar you ſay: bur 
L pray yeutell m2 whether a peece wiltcarrie furtheſt which is shot our of thz Seatothe 
landward,ot that which is Shot” from "the - $hoare (ide; along the ſuperfices of the 
water,” <= - —oaigge oo £- Leha dd nmr; __ 
Capt. This were qhatd queſti6n ro refolue}-if one h1q not made experience of it, Never- 
<helefletT will rell you what Thtinefeen , 'thitwee Shvoting into the Sea from ourbarre- 
riesin Dankirke atthz Enemies eHipping; wiitch rod bef5te the /Town, w2 cauld ſcarce 
rexchthem, Bur Ihin? ſeen with i4mircation';rhi th? Enzmy sh »9ring tro m their ship- 
ping tou5 ward, heir bullers lz2wirom thatplace-, five huadced 'paces further, then 
ours did', ' where wee ſtb6d', yer ſom? of ' riizmx \into''the very Towne of 
Dunkirke. © [ [A ILIIED 2 
Gen, Surely I was of a contrary opinion , thinking that a peece planted upon the firmie 
G ground 


/ 
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Sound, the bullet would flie further, and with a more violent force , then that which is 
Shot from a floating ship.becaule the peece in recoyling shakes the ship,and by the shaking 
therof,the bullet may looſe ſome of its ſtrength, but theſe are ſecrers in nature, more admi- 
rable then apprehenſible. 7 : 

Capr.. True it is,that there are many hidden and ſecret mifleries in nature, but for this one 
may alledg ſome natwiall cauſes - for a bullet shot from a$bip to the lard-ward , ſecketh its 
paturall reſting place : but that which is shot from the land along the ſurface of the water, 
the bulleris forced to ſtriuc againſt two elements, that is fiſt agairſt the aire , which retai- 
neth it with all might,and ſecondly againſt the mciſtreſle of the water, whichallo dez:ds 
the bullet,cauſing it to ſtoope , for this hath bin found, by experience to be tive , that. 
abullet will shoot further into the Sea at, a low water , 1hen it will doe at a high 
Sea, | 
Gen. Jfapeece were ſo planted,that one could hoot both into the lard, ardalſointo the 
Sea, by turning the ſaid peece,the queſtion is, whether the bullet would flye ſurtheſt over 
the Land,or upon the Sea. | | 

Capt. A Canon will carry its bullet athoufard paces further over the Lard,then it will do 
upon the ſuperficies ofthe water,and though we houe h:d no certain tryall of it : yet. the 
ſiege of Oſtend hath taught us this experiencezthat we may be aſſured of it:For inthe chan» 
nell. by. Newport , when the battle in Flaunders was fouphn Anno. 16co. wes$hot at the 
Enemyes $hippingand men of warre , to make them giue back,that our men might come 
up along the ſtrand with more fafery, andlefle darger to fight, we found that our bullets, 
which were shotat them from'the land, cculd not reach them to doe them any harme, bur 
the Enernies bullets, which were shoc from their men of warre,shor amongſt us, and flew. 


| fiveorfixe bundred paces over our hezds. 


Gen. That might well be, forperhaps the en mies pecces were either greater or longer 
then ours,or el{ethat they had ——_— ſtrepger pewder then ers had, 

Capt. The Calibres and boores of the one and ot the other were alike,for their bullets fit- 
ted our peeces,but indeed in the goodnefle of the powder there might be ſome difference, 
and for cur parts to charge thera-well, we put a Ladle 1ull cf powder more then o dinary, 
into ours, but this would not help. T his queſtion Jhzue ack d many times, beth of Gun» 
ners,8& Marriners,who haue given me alwaics this reaſon .that.it was for ſc me ſecret cauſe 
in nature,that ashot being made into the land,should fly ſwither,thenthat which was made 
from the lard into the water. 7 

Gen. . Though this troubled mea little yetT am g}ad1o heare your reaſons,andthe expe-. 
rience you have had. ButJ had almoſt forgotten to baue asxcce you cone queſtion wore, 
which now I callto mind. how comes'ir to paſle,that all the charge of the powder takes 
not fire, andis not conſumed ina Canon,aſwcl as in a Culvc1ing., 

Capt. This is not any Fault or advartage in the pecces, for one would thinke thata Canon 
being shorter, and ofa Lary er bore thena Culycring aſmall part of the powder mh bee 
expulſed or driven out before it be all fired, and that a Culveiing beirg longe ard ſtraight, 
—_— it inthe powder till it takes al fire, but this is done ata venture, and yet not 
wi ding it happ:ns oftner in a Canon, by reaſon of the biggneſle of the boore,then in 
a Culvering for fer you haue giuen your peece its due charge of powder to rammeit vp 
ſome what clofſe into the cham —_ peecezyou give it two or 3 Shoues with the end 
of your Rammer, the powder beirg well corned; there lies ordinarily ſome looſe cornes 
& duſt by the way in havin ol the mould, which the wispe or ſtopping hath rct dri- 
ven home,ſo that ifa Canonier,doth not take very good heed, there will alwa'es be ſome 
part of the powder shedin the pecce, which willly before the buller, & when the reſt of 
powder takes fire thoſe looſe cornes flyes out , & cannot take fire, like as you ſee allo that 
ſome shreds and peeces of the ſtopping after the $hot.is made, and ſmoaks without beirg 
conſumed by fire. So that your lo- may be aſſured thatany pecce ct c:crance beiteither 


chort or lorg, if the chaige of the powder be well ſtopped and rammed home and ſome 
| | looſe 
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ooſe cones which will fly bicke 2thered well vpb | 
a n L Wi I1CK2 S E the w f .th . | 
E mom 2,bat willall take fire. Thisis ſeeae aſoin the yall Bonk _ 
w ticht _ they beshort,and large mouthed fire and conſume,all their powder, with 
=- _— - much as a grain e. , 2—oamg 
n. Now Lvnderſtind well,and confefe that hitherto Ihe bi c Inj 
attributing the cauſe to the sh5rta else of the peece and bes _ weve 5, 


follows the figure ofa Canon and aCulycring el 
| evated b 
greeafthequadraneto ry which will carry fanheſ.at range. Lg: a: a 
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CONTAYNING THE DEMONSTRATION OF MORTERS, 
: . andthevſc ofthem. - 
 Thetenth Chapter. 
Y O-U R great and ſmall Morters, ate not onely ſerviceable in a warre offenſiue , by 
Shooting and coſtirg of great Grawadorrx, asf a 100,150, 170 pourdweight, and 
ſmaller of 40, and 5 o pound, bur alſo by caſting of Fe-balles. ſtones old rubbidge, and 
wars of yron into Cities, Townes, and Fortre les, and may bc uſcd alſo defenſwely , to 
e hot from Townes, ard Forts beſieged, intoany Enemics wotkes, ardapproaches, 
eſpecially they are of ſingular vſc, w henan Enemy hath covently ?pprozchcd, ard lodged! 
himſelfc under ſome Bulwark Tower , cr Turret, ardisa beginning to urdermine them, 
which it they do;you may plant one of theſe Morters at a 1cafonable diſtance,on the infide 
of your Wall, and shooting your Granado, as it were bolt vpright into the aire , by irs na- 
tural] fall , jt may light juſt ito the Fnemies workes,ar.d there with greet violence, brea- 
king among them , it will make them cry, fiye, andforſakethe place, you may alſo 
firert cm out of a place, by caſting good ſtore cf tand-grazauves down amorg thcm,and 
ſo annoy them, oo the work will be too het for them. | 
Two of theſe Morters are repreſented unto ycu.in the plate and f gurs following num- 
ber. Now for the shooting away of your great Granadoes or Fircbals , you muſt ever re- 
member, but to r ke; or, pait of fine powder of the weight of your granadoe or thing 
which yc ushoor , bur if you are to shoot away a bullet withour any fire workes in it, or 
- ſome miſſie ſtone, orſuchlike ſolid thing , then you muſt tzke bur halte the weight of it 
in fine powder , which havirg given fire tothe Morter , will icrd it going menily. 
1he uſe of them is not to shoot ina rightline,as othcr ordnance coe , but in an oblique 
line, as you may ſec by the two figures followirg , urlefic ycur morta be mounted to 
- 9odegrees , inounting them uſually aboue 45 Cegrees , namely to 60 70 80. and ſume- 
times more or|«fle, as the diſtance, and fall of ycw G1znadce or shct$hall require. 
Having bc foreshown you the making ard of ct the $uadrazt , it remainesnow, that 
I come tothe charging and uſe of a morter,, now before you put in ycur powder, it muſt 
be well ſpongedand cleared , whether you charge it with looſe powder, or Cartouch,tur- 
nirg the mcuth almoſt bolt upright , the po wdcr being put into the chamber , you muſt 
ſtop ic witha wade, cither of Hay or ckem , ardaftera Tompkin of jome fott wood, and 
this withthe powder that was put in firſt , it wuſt fill up the w hele chamber thereof, thar 
there may be ro vacuity , between the powder, and the wadd, or betweene the wadd, 
andrhe$hor, this done the $hot shall be put inat the mcuth , with another wadd after ir, 
but you muſt hane a care that ycur Morter benct much mounted , leaſt your shot flies 
out too ſocn, :nd the wadd between the Tzmpkin , ard the shot will nc t onely faue the 
Shot from the Tampkins breaking of it , but alſo is toavoid vacuitics, which may endan - 


gecrthe breaking of the peece by ſecond 100s, 
Now then having relolved of the premiſſes , touching your peece, shot , ——_— 
as abouc ſaid , and upon the diſtance and monture of your mark,asthe wlegand tables fol- 
lowing shall dirc& you,then for the bending and diſpoſing of it to the aſſigned mark , la y 
firſt a ſtraight ruler upon the'vicuth of your morter , and uponir placea quagxrant( as you 
may ice by the figures, or ſome other inſtrument ergſe-wite, toferzbe monter vpright for 
Shuning of wide shcoting, and then placeing themfore-right to elevate it into the reſolved 
dcgree of mcunture, to avoid$hort or overshoting accordingly, as the tables following 
will teach you,for having made one shot,you may thereby, proporticn the reſt conſidering 
whcther you are to shoot withor againſt the wind,or whether itblowes rowads the right 
or the left hand, whether weakely, or ſtrongly, and ſo accordingly to giue or abate the ad- 
vantage, or Ciſadvantage, which iudgment and diſcretion will induce you thereunto , ard 


the helpe of the Rules following. 
Now 
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Now wee will cometo the uſe of a morter, and thatin this exawple following, Sup- 
poſe an Enemy be approached tothe Bafes, or foot of a wall, or a Bulwark, and there is a 
rooting, and begins to makea tmine,and having chambred his powder, intends to blow it 
up, and that there is no other meanes left you, to tepulſe, and hinder their egrefle and re- 
grefle into it : but by shooting out of your morrers ſome Granadoes fircbals, ſtones and 
rubish among them,or xrleaftby calting many band-granadoes down uponthem. To do 
this either by force or policyz-.it th a good canonuer, or fire-worker, to know firſt 
(as hath bin taught) how far his morter will carry a granado, or any ſolid thing elſe, which 
Shalbe $hot out of it,being ſetipon ſuch and ſuch a degree & elevation as the morter figure 
will show you. Asfor example, takey ouraime levell}withthe mould or mouth of your 
morter, noted A upon the quadrant,and it will carry 200 paces , where you ſee the graha- 
do fals upon the lerter A. but yourmgreer being elevated to the mark Bit then will carry 
its buller 487 paces, if to thefecond C, then 75 5 paces, ifto the third D, it will carry*937 
paces, ifto the fourth E, then 106 5 paces, it to the fifih elevation F, then 113 pag, if 
ro the ſixth G,which is Som ot the quadrant,and lies then upon its higheſt _ 


it will carry 1170 Pacess; may ſee by the ſeverall fals of the bullers uponeveryietter< * 
The ſecond figure chow&s you a morter caſting a granado ypon a Caſtles you mayee by © 
the exa 4 x 38 RF 5% | ip an >» $55 


able of Diego Vfanves for Morter peeces, with theif Randgmas, tnade 5. 
po every degree , berweenethglevell, and go degrees, as fol weth. | 


« *F. = - 

: Dep Pi Deg, Deg. Pacs thy * 
16*” 392 73 31 $39 58 
I7 406 72 33. $43 57 


18 419 71 34 349 56. 
19 432 70 ,, 34. $5253. 
20 445 69 35 558 54 
21 457 68” G 36 _ "562 53- az —_ 
22 463 67 © 37 - 568 53 
23 479 66 38-573 51 
24 490 65, 39.477 50”. 
25 $500 64” go 580 49. 
26 $51063z a4r 582 48 
27 $18 62 42 583 47 
23 524 61 43 5834 46 
29 526 60 44 y82 

39 53459 45 582 
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31 The principles of the Art Military. 


TREATING OF COMPOSITIONS, MIXTURES AND 
INGREDIENCES FOR THE: MAKING OF 'YOVR 
Concaue, 'orhollow GR AN A DOES; both grearand ſmall,” to be 
Shot , or caſt out of a Morter, aa1 alſo of your HAND-GRA- 
NADOES, tobecaſtintoa Trench, a Sapp , or the 
worke, of an Enemy. 


The Eleventh Chapter. 


f, ”*, 


| IF | Th 4 
Ifſt;take three parts of Canon powder well pounded;and fifted,one third partof Gree 
F ish pitch, 8 blfe the weight tbercoFas rien; ing ingle theſe rwolightly aku 
1en addrto them a half part of ordinary falt,and afterwards knead them wdll together, 
mixture for atryall of it: if it carrycs the flaine cleare and faire, and bloweg' our of the 
pipe , withan offenſive force , without cleaving tothe pipe, into which it was put, then 
without all queſtion it is a figne and roken of the goodneſſe and perfeQion 'there- 
of, | | Dog--& * 
Now to chargeagranado for your Morter or Bombard withthis mixture, and ingre- 
dience: firſt you mult rake a round ſtick, to turn them about withall, of the bignes that 
ir may go iult into the touch-hole of yourgranado, which youre to charge by reaching 
down tothe — hong ofir 20 giue ita _ or koh ered. laid ſtick , continu- 
ing ſo, fling amping it,until ou have ap re concaue of your granado up to 
x rouch-hole ofir withinhevs or toure fingers breadth, then ppt into the pipe,or hole of 
your granado, anartificiall match, and fill ituprouhd aboutthe march, with the aforeſaid 
Jngrediences evenup to the very top ofit , which you may do with your finger. , without 
the help ofthe tick, becauſe the match will ſtand bole uprightia the hole, and in the 
andſ{meare it over wh pic 


sf 
, 


verymidſt of it, Laſtly take a pzece of courlelinnen cloath: 
end hh well melted together , andlay it overthe mogth of your touch-holezinſi 


thatthe _ end of your match may peepeupalittlechrougha ſmall hole, madein, your 
cloth, andth 


-n you muſt bind ir hard about, by making your cloth faſt rothe moyth of 
the Morter. "gy 5 pb} Pie | EE ck 


There are divers other receits,both forthe making of your Compoſiticns,for great and 
ſmall Granadoes, much differing one from the other, but of all others, this abou is of ex- 
cellent vſe, and therefore it1s necgleſſe for mero ſpend more time in the turther ſearch and 
diſcription of them: onely remetniber rhis for a generall cule,that in all compoſitions, mix- 
rures, andingrediences,they mult alf be well dryed, pounſed, and pulyerized,bur for your 

eat morters, it will faffice ifchzy b2 lightly broken,the fall, breaking, and. operation of 
em, are able ere Pond arbor downe houſes iti peeces. The figures of the gra- 
EE CER MI RE Kend badicl if ther bei tee 
"The fame ingrediences will ſerue alſo for your -oranadoes if th inely dryed, 
pounced  ooivethted ,asis aboue-ſaid, 8.1 ts much for \ our Boibards | ek and 
granadoes both great and ſinall; | | _ 
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TREATING OF. A,PEFTARD; W:HICH-IS A KIND; OF /A 
short peece of Ordnance,deviledof late yeares, for the blowing open of Gites,Ports 
and breaking down of draw-bridges, Their making, uſe , and manner of 

4.9 1.1.12 .,chargirgareherediſcribed, . 


Theeleventh Chapter. 


Z H E Modell or forme of a pettard, repreſented unto you in the next plate and figure, 
is not much unlike toa Grocers, oran Apothecaries Spice-morter, and ſome are ta- 


pred much likea Coopers payle , 1 ttle. deeper then the Dyamirer of their mouthes bur 
bis not FP in es theirbottome , or breech of their mouthes calibre, and 
mth! Ride of mettell; ofthe Dyamitreat their breech,andleflening by degrees in thick 
n&towards their mouthes , Their magnitudes are ſome to hold bur one pound of gow- 
Der , and others to hold 5 0 pound or more, and they vſvally allow foure pound, 
of braſſe of fine ound of yron, tocaſta pettard for one pound of powder , and two 
butdred ed of braſſe, or 3 hundred pound for a percard thar $hall hold fifty pound 
of powder, uſing thoſe proportions diminished for lefler, and augmemed for greater, as 
Mr Norton in his praRize of Artillery deſcribeth. | 


oy 


The demonſtration thereof out of Diego Vifano. 

-''Being nialſieand heavie ( whereof the figure Ais the mouth, Bthebreechneere, the 
touch-hole ) it muſt be carriedupon athick-board or planck, marked EE and then layd 
vpon 4' Karr noted C D,whichſcrues not only for the uſe ef ir, bur alfo to raiſe it, when you 
are to hang and faſten itupona Port. This planchier inthe midſt, hath around hole in it 
marked H, Through which the noſe, or mouth of your pettard is enchaſe«!. Aboue itthere 
aretwo yron'rings to hang it on to two Crochets marked G ſcrewed faſt imo the port 
marked-A.witha match to giue fire unto it. A Aare the Bungs, or tawpkins whercwith 
the mouth 6f the Pertard is bunged up or ſtopped. 

"The opriide on which the planchicr is enchaſed being three inches thickeis even and 
plaitic, armed with ſtrong platesof yron to defendit from ſplitting : it isalſo to be under- 
propped withthe forkedreſt, and ſtayedin the greundatthe hirderendto keepe it from 
recoyling._ _ HE? | 

OF When you charge your pettard,you putarourd ſtick into the yery midſt ofthe mouth 
ofit down to the bottome, abour the length of halfe a cube and ſome two fingers in cir- 
cumfererice,& put no more into itatatime, then the better part ofa pound ot fine corne 
powder,and fo fill it litle and litle, ſtamping it well in,round about the ſaid ſtick, with yron 
drifts or wodden ſtampers within the corc:ue of the Pettard,vniill it be filled within one 
- fingers breadth of the top and have its due charge, thenturne your ſtick inthe midſt about 
draw it out gently and fill up the hole out of which you draw the ſticke with fine pow- 
<dertharwhen you are to giue fire atthe touch-hele, the whole charge within may be fired 
inthe twinckling ofan eye, And haxing thus given it the full charge, th: n ſtop the mouth 
of it clofſe with the bung or tampkin noted A, which muſt be ot the thickneſſe 'of your 
Title finger, and laſtly couer the mouth thereof with a thick waxed cloath,and power 
melred waxe _ it ſome two fingers thick aboue the tawpkin,& thus much for the charg 


ing of a 


Now 


* — 


Prafiſed inthe warres of the Fnited Netherlands. F Z 
Now we come to the faſtning and hanging it ona Gate, todo thiswell, yon muſt firſt 
(cruein faſt into the gate the Crochers marked &, & make choice as necr as you yy of ——_ 
weakeſt place of the Gate or Port, where it may eafilieſt be broken 0 a= 
your Planchierand put the mouth of your Pettard the hole of the P _ Ng 
mentioned,then faſten ir firmly to the port. There is allo a third ring of acrocher, & the 
earc of your Pettard which you put aroapeto binde your pettardfaſt to the Port. 
being thus faſten . Dn Len. rt, nothing remaines then, bur to giue fire 
toir, bur your Pertardier muſt haue a ſingular care, that he orders his match fo , within 


_—_— es not fire too ſoone, but that he and the men which helpe him 
a x60 cpmedt wid afrybeore they a mma 1 gy gee, 
leaſt any be mi _ e violence 0 by = þ "x antPronrel 
we meng © rtiona he gate £ nd ent 
Caviat I muſt giue you b > ard hangin yoayourpe 
tard,to the gate, you! | it be well 
popero keep mfg fork "47 e at Vealo,thar 
Tcibe Aa wie Spinolg toc Ls 
the Petardier , hinging his petrardy 
down from the >© 
EO ſor 
ah: br et Y | Frome frpiing of tha 


Town by this accident failled. The fig Cer nope ihe 
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Prafiſed inthe Warres of the Vnired Nether lands. 37 
A 
VESTION PROPOYVNDED TO THE BATAYVIAN IxNcrinttks 
'By Maſter J O HN BAPTISTA Mathematician of ANTWERP 
For the battering ofa HORNE-WORKE. 
eAccording to the Proverb, 
Let rhill appeare by good Demonſtration. 


o—-6 
Diſſolved, and Reſolved by that famous Mathematian Maſter 
JOHN STAMPION ofthe Haghin Holland, 


| Thereport( JNGENIOYS BAT AF IT ANS) of ſome of your vnskilfulneſſe, 
hath ſpread ir ſelfe farre abroad, and lowne I know notinto what country, and yet no ſpe- 
ciall thing is come to the view of the world, whether out of your own /e/F-conceit, or from 
ſome blaſt of Superbetie. It is ſo,that I my ſelfe haue _— ood,to propoſe thisQueſti- 
on unto your ingenuitie as a Touchſtone, that it may be diſolved, — to the true 
Tonch-flone of that Noble Science of the «HM AT HEM AT ICKS by which it may be 
knowne. 


The Propoſition is thit. 


GS ppole a Generall , having approachedto a certain Horne-work, which is here decy- 
by the Letter H,and hath come with his line (ot ſapp) neere unto the moar of this 
Horns-work,and there deſires to caſt up a royall battery in the place noted A, for to flanck 
uponE D and D C,in ſuch ſort, that the force of the Canon may bear aſwell zpon the Face 
as upon the Flancks to wit, ( Proport!s Equalis ) by an equall proportion, Together, that 
the two wings CD and GJ , andthediſtance GD, which areall alike to each other, may 
be flancked with the lines and blowes, yet ſo , asthediſtance of the battery A, to the 
point C be no more then 60 rodd, or 600 foote, and the bredrh of the Horn-work to be 
as MN or O.Pandbeing meafuredis found to be 34 Rodd 7 foote and 7 inches. The * 
queſtion is how this muſt be wrought. WEIL GAs 
Moreover of the ſame Horn-worke the Face is as much as the rwo greateſt yaluation of 
Iatherg (44444444,f#754a4444.34704444, 20640 44. 104040 4,arcalike to 
$aalaa444114744444428182 444 ti88008&thediſtance AC no further then goo 
foot O Aandthe reſt of the conditions as aboueſaid-The queſtion is to find out the brede 1 
of the Horne-worke and alſo the other parts as is aboue ſaid. Y 
Me Med TIP'Fs =o 3h” K The 


f*'1 
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THE MATHEMATICALL DESSOLVTION VPON THIS 
Antwerpian queſtion , Dedicated toall the Lovers of that noble Science,by Maſter 
John Stampion de. Jonge Mathemartician. £ 
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Sirs "Le wing of Fame hath of late nurtered out , '41 wat now out avgenuity is brougheto 
the tryall ofthe Touchſtone by propan of acertain queſtior-under the name of Senor 
Job Baptiſta of Antwerp, whole pate is {wolne with ſelfe conceitednefle and pride, which 
being not worthy the anſwering,J wil come to theSolution of it,rather to giue ſatisfaQion 
to our Batavians, then to fulfill the deſire ofthe Propounder. And this may ſerueas an in- 
troduRtion unto it;to the end,that the honor,which hedoth aflume unto himſclfc,may not 
wholy be appropriated unto himſelf. | | | 

| __ TheDefſlolution. We 6. | 
Let this figure aboue of a Homework ( as he faith ) bedecyfered by H, whoſebredth 
MN is known to be 34 Rods,7 foot,and 7 inches,& the required battery noted A,whoſe 
lace is likewiſe found out by the known conditions. The firſt condition is, that the vio- 
1996 ofthe Canon planted upon the battery A,beates withas much force upon the flanck 
E D, asit doth upon the face C D, whence it is manifeſt, that the angle of the &pax/e, or 
ShoulderED C "A devided into two equal parts with the rightline TV'D A,thatthen 
this battery of neceſſity muſt cometo be inthe right line T D A. Secondly thatthe face 
D C, & JG, and thediſtance D G,may with the like Canon shott be flancked and beaten 
upon from the batterie A, that is, when as the Angles IAG, GAD,DAC, are alike 
one tothe other, whence will follow,that through the five points C D.G I and A,acircu- 
lar circumference will paſſe. Now for that which concernes the third known part,namly 
3s that the battery A muſt be no further from C then ſixty rodd, or ſixe hundred foote, a 
being the greateſt diſtance in the circumference as is inthe third book and 15 prepoſition 
which is taken from of themiddle-line of Euclids propoſitions, we haue found out accor 


ding 


Prafiſed iathewarres of the Vnited Netl erlanis 39 
ding to this preparation, the middlel'neas C Y to be ſixty rodds, the right-line CJtobeeg 
34 rodds7 foote & 7 inches. or 34 ,,, and che lines J G, GD, & D C, to be anſwerable 
one to anorher. Let G. now be the Center, then ſubſtratI G. and Q D cutting through 
Clina,andf, then will Ja or I C be alike to one of the lines I G &c-: becauſe now Q E 
ſtands alike toI Gas I G,isalike to G aand by the 4th propoſition of the 6th book,as Q'z 
isalikeroaf,ſoalſo QG is to GD, orasIGisto@ A the cube vpon I G, withthe corps 
which is made upon the quadrate I Q, as aperficies,& the depth I C are together alike the 
corps , whichis madc uponthe quadrate I Q as /xperficies, and the depth I C are toge- 
there alike tothe corps vpon the quadrate I Q , as/aperficies, andthe depth to bethree 
times the length of I 6. Whence will follow,atwell by the corporall cutting of a dye, as 
we haue Shown in our new A/gebra which, shall shortly God willing come outin Englishs 
as by Se&ione (om. by which 1 G is found to make 28 ; — 7/263 : ſodothEE,or D #4 
likewiſe, and laſtly the ang/s ED C, being devided into two equall parts by the precee- 
dent T D then you hauethe cutting of Azin the circumference out of Q-where your batt: 
ry is tobe caſt up. | | 

Now whereas Mr S:4mpion hath not expreſſed the finding out of the Face G.I.by rea- 
ſon of the little ſpace contained therin; the more becauſe he hath fully shown the defoluti- 
ontherofin his New Algebye,we will here demonſtrate the whole working thereof, how 
the face G I by his new Algebra annexed here untois to be found out, 

The operation. 
Setting downefor GJ. x ſo comes xxx +3 1 2 9 3 alike to 2700 x,or xxx—2700 x like 
ro—3 1293. Whichis an equality inthe third caſe of the Algebraof Mr Iohn Stamy jon, 
which being changed by the ſecond caſe comesto be xxx—2700 x as 3129 is alike.out of 
this vacantnumber 31293 is extracted a Cubice-roote, 2700 tmes, the fide as Mr Stam 
pion teacheth in his New _ pag-.112 & 113 comes the valuation of x 57 whereof 


the whole working hall here be ſer down as followeth. | 
The finding of the firſt letter. 
4 | | $+ 2700. 
——— mM £ - 
AxX#XgS3x | 2 Fo $3 3 0G 
5s 
I 25» 
I 3500. 


—1 000, ThefirſtSubſtrattico. 
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The finding out of the ſecond letters 


, CN 
2 3 
"y __ _ 
== 

343 49 4800 the devider. 
7 theſecondletter. 

135 33600 
60 735 


793 41343 
4x93 the laſt SubſtraRion, 


This 57 is now the valuation of x,as xxx 2700x is [iketo 31293 for the ſame value the 
ſigne— ſet down commerh 57,for the leaſt valuation ofthe equality thenin xxx—=2700 x 
is alike to 31292. Now to find out by this 57 the length of the face GI ,as followeth inthe 
Rule fol 138 ofhis new Algebra, that is,taking the half of 57 , which is 28, and multiply 
the ſame quadrate, andthe produ will be 812 4, whoſe trippleis 2436} which being ub 
firacted out of 2700,the number x remaines 263 whoſe {quare root is / 263 which be- 
ing deducted from the halfe of 57 , as being :8 : chere remaines 28 : —4/ 263 forthe 
length of the face G1, andEF, & D C doth as much alſo. 
obſcrue the manner of the operation. 
2700 


47 
\J283 2336 
263 
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comes to be 28=+2 6 3 
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A Dialogue. 21 
CHAPTER IX, 


Mal HH Aving brought your Approaches neere unto a Towre , or a Fortreſſe , whe- 
ther would you chooſe a Bulwarke or a Curtaine to be battercd with your Ord- 
nance? 
Captaine- A Towne may beaſlaultcd in divers places, ſometimes you aſſault one fide , wheri 
as you make your Batterie on an other, Sometimes you chooſe a Bulwarke , otherwhiles 
a Curtaine to be battered, with this intention, to take in the Towne, afloone as poſſible ma 
bee. As for mee, if I were to take ina great Towne which is populous,J had rather chooſe 
ro batter a Curt aine, then a Bulwarke, which hath a high cart, or mount upon it-eſpecially, ſeeing 
that in great Townes the Bulwarkcs lying one far from an other,they doe show the skirt of the 
Curtaine very open. | 

Gene. Why would you rather chooſe a Curtaine then a Bulwarke ? 

Capt. Becauſe your Bulwarkes are alwaies ſtronger,and better fortified then your Curtaine, 
and being as itis the principall ſtrength of a place, and better furnished with pltbrmcs, flancks, 
&c. will require more time, labour, and charge to batter then your Curtaine, 

Gen. But what Generall is ſoill experienced, as to labour to batter a Curtaine, having two 
ſtrong Bulwarkes on both ſides of him,to flanker him when hee is to put over his Galleric, and 
to giue an aſſault upon the Curtaine : peradventure for his labour and paines , hee may bee well 
beaten, 

(Capt. Soft ( Good Sir, ) Suppoſe that after a great deale of labour and paines you have bat- 
tered a Bulwarke , and falling up tothe breachto aſſault it , you findeit cut off, and an Enemy 
lodgedinit , muſt you not then beginne to fap forward againe, to make anew batterie , whereas 
on a Curtaine there is not that meanes of cutting it off, as upon a large Bulwarke. 

Gen, Haue you ever ſcene the experience of it ? 

Capt. Tes Sir, the Prince of Orange tooke inthe Boſch by a Bulwarke, and alſo Breda, But Maft- 
rick was taken in by making a breach , and ſpringing of a mine, upon the (urtaine betweene Jonger 
Tort and a bulwarke,howloever the Towne of Cortes upon the frontiers of France,was firſt bat- 
tered by the « Arch-duke of Auſtria upon the point of a Bulwarke, necreunto the very ioynt of 
the Curtaine, where a high, anda ſtrong turret ſtood, which did annoy us much,ſo that we could 
not advance forward , but were conſtrayned to leaue off our a onthatfide , and began to 
make a new Battericfor a breach ina Curtaine on the Feild-{:de, where there lay aftrongBul- 
watke to defend it which did our men a great deale of harme, but howſoever with great diffi 
culty and much adoe, wee tooke inthe Towne that way,by lodging our ſelues in the Curtaine. 
Likewiſe the city of Cambraywas battered,and taken in upon a Curtaine,for all there were two 
ſtrong Bulwarks that flankered it,whichif wee had runne ourline upon a Bulwarke, we should 
not haue forced it ſo ſoone, yea ſuch an occaſion might preſent it ſelfe, thata Generall may be 
forced to batter both the oneand theorher ,, orto finde out ſome ſecret way by undermining 
a wall, and blowingit up with powder. 

Gen. This is for your great Townes, but what fay you to a Caftle,a Cattadef,or ſome narrow 
Fortreſle , how will you goe to worke to take in thoſe with the beſt advantage. 

Capt. As for your Forts,and Caſtles,it is much better to batter them upon a mount or a Baſ- 
warke, then upon a Curtaine: my reaſon is this, that in theſe your Bulwarkes lying cloſe one by 
an other , will anke one an other with the greater force,and hidethe Curtaine mach better roo 
defend it, ſo that one cannot fo eaſily force it if the ſaid defenſes be not taken away. 

Gen. Goeto then; a Towne then being to be batteredzeither upon a Curtaine or a Bulwark 
how many pceces of Ordnance wonld you haue to doe it, and, how and in what manner would 
you place,and plant your Ordnance upon your batteries to make a good breach ? 

Capt. To effethis, I would haue 18 peeces of canon and halte canon, ( for leger peeces for 
batterie are now 2rowne out of uſe). 

Gen. Whether would you chooſe more whole canon or halfe canon? 

Capt. To batter a place well cither upon a ſtony or a Earthy wall, you may aſſure your ſelfe, 
t 


22 Whether it is beſtto batter a Curtaine or a Bulwarke, 


the more whole canon you haue, the greater and the more ſufficient your breach will be : for 
your great battering pecces doe ſpoile,and beate downe any thing,which doth meete with thcir 
orcat force and ce : howſoever of late yeares experience hath taught at divers ſeiges.that your 
halfe Canon which are more portable having good ſtore of them, will doe the buſineſe aſwell as your 
whole canon. . 

Gen; But at what diſtance would you make your batteries , for thee 18 peeces of Canon,and 
how neere unto the place, which youintend to batter. 

Capt. T would courſell a Generall to approach as neere unto that place as poſſible may bee, 
and make his batteries ſome two or three hundred paces one from an other, and that if it were 
poſſible to advance covertly the Approch and ap, even up to the Counter-ſcharfe, and very 
brinke of the moate, to prepare a way for his Galleric : not onely to batter that place being at 
hand withthe greater force, but alſo to keepe in, and hinderan Enemie from Sallyirg out upon 
the bcſcigers, to diſcover anddiſmount their Ordnance in Caſemates, or if they haueſunke any 
in their walles or Falſe-bray , and fo to terrifie them, that they dare not ſture out. 

Gen. Tamalſo of your opinion, and hold it for good,yet Jfcarethis will not be ſo ſoon done, 
and is ſooner ſpoker, then executed,and that before you can ras. was pack and fapp fofar 
it will coſt you waraic blood,and agreat many mens liues, if you haue a ſtout Enemie withinto 
deale withall, and one that is very Vigilant, and carctullto ſtand upon his Guard, and. his de- 
fence. | | 

Capt, T'is true , this cannot bee done without danger,and thelofle of men , but hee that is 
fearefull muſt ſtay at home,andnot come into the warres where there is neither place nor time, 
which doth free or exempt him from danger : yetthe danger is not alwaies fo great,cſpecially in 
ſuch places, where you haueEarth enough to worke with,to caſt up your ſapps,andto keiohibiea 
and deepen your Approaches, which will chow you the way,for the more higher you finde the 
ground in Approching to the edge ofthe moate , the deeper trenches you may make and cover 
your ſelfe by caſting up of blinds continually,to keepe you fro:a the ſight of the beſieged, and it 
is better when you hauc brought your approach as it were underthem, then if you were 200 or 
300 paces diſtant from them. 

Gene. I pray you Good Sir , how would you plant , and devide theſe 18 peeces of 

on 2 
| Capt. Iwould make agreat batterie with 8 of them to beate upon aright line, either upona 
Curraine or the point of a Bulwarke (which the Generall $hall finde fitteſt) Two batteries with 
cach 3 Canon to play ſlope-wiſe from the great batterie as the ninth plate and 28 & 29 figures 
chowes, :nd two batteries,with two halfe Canon a peece to play.as it were croſſ-wiſe upon the 
breach, and thus you ſee your 18 pecces planted upon 5 bateries, as you may obſcrue in the $g* 
plate and the rwo figures of a Curtaine and of a Bulwarke following. 

Gen Good Sir tell meeI pray you how many $hot will theſe 18 pecces of Canon make 
in 10 howers, and how _ powder will they fequire. 

Capt. In 10 howres they may make ſome 1500 hott, and will require a matter of 25000 
pound weight of powder,that is 150 barrels full, each barrell contayning 160 pound weight 
Init, 

Gen, You make your account then that every peece in the ſpace of 10 howers is to shoot 80 
Shot,thatis 8 shot an hower for every peece. 

Capt. You may make 10 Shotin an howre if you pleaſe , if your pecces be renforced, but as 
for your ordinary peeces, they haue not merrailline ſubſtance enough to beareit : conſidering al- 
ſo that after you haue made 40 shot out of a pecce, it will be ſo heated, that it muſt haue a coo- 
ling time, which muſt bee at leaſt an hower,for otherwiſe your peece being growne over hotzit 
may cauſe danger. 

Gen. Methinkes that 80 $hot for a peece inſo long a time were tos little,having often heard, 
that _ _ while, apeece may well be shot of 130 times, can you giue me your reſohution up- 
onthis : 

Capt. T willtell you Sir what hapned once in the Tland of Bomble Anno 1599. wee planted 
a peece by a mill, by which wee did annoy the Enemie very much, ſo that they were forced to 

make 
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make a battery, and planted a whole Canon and a demy-Canon upon it, ſeeking to difmount 
ours. Now shooting withthis peece from foure of the clock in the morningztilleleven toward 
noone, this peece had a cooling time the ſpace of two howers, and abour one of the clock, wee 
began to play with it againe,and continued shooting with itrill 4 a clock in the atrernoone: bur 
this peece bcing not able to endure the force and heating of fo many shot , wee were conſtray- 
nedtoleaue off withit : and yet ceaſed not shooting with our other peeces from an other batte- 
ric by commaund from Don Lewes de Valaſco Generall of our Ordnance,and shooting crofwiſe 
with ſome other of our peeces, wee put the Enemies two peeces to filence in the fpace of an 
hower,a Souldier of ours ſtanding by, was curious to keepe a taily ofthe number of all the shor 
we made from the morning tillfoureactock in the afternoone, and chowed mee 80 notches, 
which deducting the two howers cooling , our peece planted at the mill made 8 $hor in an 
hower, which was as much as couldbe required of it. 

Senior Diego Vffano gize your Tranſlatour leaue to interrupt you a little, and ſo to conclude this 
diſcourſe. Tf you remember at the ſtige of Oſtend which you mention often in your Chapters and dia- 
lognes, you were without, and Iwas within the Towne, that on the ſeventh of ' January CAnno 160 2, 


Stilo Novo, « After Sir Francis Vere of famous memory ( who defended and kept the Towne againſt 


you) had deluded you with a Parley, onely to gaine time,and to make up our Canon and Sea-beaten 


workes,along the skirt of the old Towne , his highneſſe the EArchduke reſolved to affault us, and that 
morning beg ann to batter Sand-hill and Schotenburgh,to make a breach for you again# that night, 
with intent to Aſſault us(as you did) and to hane entred the Towne, and haut put us all to the fiword, 
the Relation whereof you shall heare in the end of this booke. Now you had placed ard planted your 
20 peeces of (\anon to batter them in this manner, 8 from your batterie at the foote of the downes, 
8 from a batterie on the right hand of the downes,6 from your pile batterie, 6 more which you had 
made upon the ſand,and as it were raiſed out of the ſea : the firſt shot upon the breach in a right line, 
and the other 2 ſlopewiſe , as your two figures following doe demonſtrate, Theſe 10: peecer of (Canon 
towards noone had a cooling time, for a matter of | Tome 2 hower s,tuſt as you haut [a#4 and afterward 
you began to batter the breach and old Towne againe.till it was almot twilight, and then they cooled 
againe, till you were readie to giue us an aſſault,and before you fell on as Fdoe well remember , you 
shot of one of your Canons with 4 hollow bullet which flew over the Towne and made a great humming 
noiſe,as awarning peece to the Count of Bucquoy, who lay on the Faſt f4e,that you were then rea- 


 dyto fall on, and that he should doe the like, this was your Stonall, Now Generall Vere tnowino well 


your intent, gaue order tothe Gentleman of our Ordnance who had the guard upon Sandhill , that hee 

should keepe a true taily and an account of all the shot you made that day , with your 20 peecet of 
Canon upon the breach & the old Towne,which being caſt up.there were found to be made that day 

from morning till night 2200 shot, whichwas found to be an 110 shot for every peece, & 11 hot an 

houre for every peece,which is more then 8, but Fverely beleene your peeces were renforced. This by 

the way,and fol returne againe to your owne dialogue, 

Gen. ( Good Sir) I pray you chow mee how you would batter the pointof a Bulwarke 
( as the figure 28 following demonſtrates, ) and giue mec ſome reaſons aſwell dcfenſiue 
as offenſiue, 

Capt. Iam willing to giue your Lordship content, and ſay, If I wete to batter the point of a 
Bulwarke ora Baſtion , I would haue the ſame number of battering Canon, and planted in the 
ſame forme & manner as they were for the Curtaine and to $shoot sloope and crofſewiſe alfo , & 
if your approaches were advanced ſo farre they should be planted upon the very brinke of the 
moate and upon the Counterſcharfe , I would plant 4 of them ſo, that they should diſmount the 
Enemies Canon in their Ca/emates,or any it they-had ſunk them in their Fa//ebray which should 
waite upon that occaſion. 

Gen, I amof your mind and preferre ſuch a battery before all others, who are of the opinion 
thatthey had rather chooſe a Curtaine then a Bulwarke to be battered, 

Capt. You haue heard my reaſons for that, and ſee the figures following traced out to you. 
But as for your Bulwark the beſieged may cutit off(as you may mark in the figurs of retr#chments 
and Cuttings off in the ſecond part of this booke ) for indecedit will be a hard matter to force an 
Enemy out of a Bulwark,who is reſolved to looſeit by peecemale and degrees andthere is notſo 


2 much 
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much danger in aſſaulting of a Curtaine,which being once wcll battered and beaten downe with 
your Ordnance , you haue an eaficr way and entrance to fall on with your troupes of men, to 
cnter-the Towne , or Fortreſle , buttor the defence which is made from your F/ancking | Bul - 
warkes,or your Caſemates, you muſt make batteries upon the brinke of the moate againſt them, 
(as is faid_) to diſmountthe Enemies pceces,: ndto flanker with your Ordnance the Parapets of 
the Bulwarks to. beate them about their eares,that the bulwarkes may lie the more opento you, 


and I thinke this way is ihe leaſt danger. | I : 

. Gen, Butthe Befieged their cuttings off may they not be made,alwellupon a Curtaine as up- 
ona Bulwarke. | 

. Capt. No,for the Rampire being thinner,you haue neither ſo much ground, nor the like acco- 
modationin a'Curtaine as ina Bulwarke andindeed , a Governour of aTowne,or of a Fortreſle 
if he were putto his choiſc, had rather to bee aſſaulted on a Bulwarke (then on a Curtaine ) by 
cutting it off into the forme of a halfe moone, thathe might make a new reſiſtance, and detend it 
with aleſſe number of men. Beſides, in a Bulwarke the Befieged haue this advantage over the 
 Agaillants, which is very dangerous for them , that they may make a minewithin the bowels 
of their Bulwark when an enemy $hall attempt to aſſault it,and thinking to cneer the Breach and 
take the Towne,they may be blowne up into the Aire by a Countermine the like alſo may hap- 
pen tothe Beſieged,the 4gaillants,ſpringing their mine alſoin aBulwarke, when they thinke 
they ſtand upon their beſt defence, _ 

' Gen. May not thelike be donealſo in a Curtaine ? ES 

Capt. No, it will not takethe like effe&tas ina Bulwarke, for a Breach being once made in a 

Curtaine, for as an ny may aſſault it at large,ſo they may bring a greater number of men to 
fight , to helpe todefend it, whereas ina Bulwarke they are pend vpand _—_ in anarrow 
place, which may becut off, and will requirea fewer number of men to defend it,whereas thoſe 


whichare to force it, muſt be coſtrained to bring vpa great many me to aſſault, who in an inſtant 


#* « % * LY wo ® = , 


nay.-bein danger of blowing vp. . 
w : Your xealons (Good Captaine) are not to bee ſlighted,; bur as for me,T holdit ſafer, to 


batter and affault the breach of a Bulwark, then ofa Curtaine. For though the beſieged may cut 
it off, and defendit witha fewer number of men,yet the Afſſaulters haue this advaurage over the 
Beſieged defendants, that they haue more place and elbow roome, and may finde a lefſe re- 
fiſtance then in a Cuttaine , ſeeing that one may make as great a breach in a Bulwarke as in a 
Curraine : becauſe your Ordnance may beateit flat,and levell with the ground, and chooſing 
rathera Bulwarke : I will herewith conclude this diſcourſe, and now shew you the figures 
both of the one, and of the other in this plate following.  * + 
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26 How a Canonier is to make a good shot. 
HOW A CANONIER OVGHT TO GOVERNE 
himſclfein making of a good shotr. 
CHAP. X. | 

N Ocafion may happen ſometimes, thata peece muſt be curiouſly, and iuſtly Levelled; c- 

ſpecially, when one 1s to diſmount an enemies peece, which lies infome ſecret port: ole of 
Caſemate,which may hinder and annoy the Beſfiegers ofa towne, or Fortreſle. Jt behc ues then 
a good Gunner, to know well the omiten and quallity of his peece having had the triall ot it 
many times. For itis impoſſible, thata canonier can let him be never ſo expert. know wh: t his 
pecce will do before he hath had practize and experience of it. He muſt not shoote at all aduen- 
tures, neither muſt he in charging of it, ramme and ſtop the powder roo hard but that'ir may 
take firc in the twinkling of an eye, and that his peece may notfecoyleto much, for it is moſt 
certaine, the lefſe the powder is rammed in, the lefſe will be the recoyling of the peece, and the 
eaſier is the shott. The like conſideration muſt healſo obſerue in his bullet, that it be not driuen 
in too hard, bur that it lies gently in the mould, and have fuch vent-as is requiſite. Finally , he 
muſt lay his peece by the 9uadrant abouc taught and Leuell as they ordinarily vic to do,taking 
his aime juſt inthe midſt ot the frizes,having marked well with a ſmall file the point or button of 
the ſight,8 this may be done very eaſily,if he hath a care to prevental the accidents reckoned vp 
in the 9 Chapter; eſpecially,thoſe which makes a peece shoot afide,confidering that a good shor 
makes aCanonier to be beloved and reſpected. 

The fitteſt peeces for this effe& are your ordirariz canons , demy, and quarter canon , your 
culverings , demy and quarter. 

Sucha good shot the General ought to take notice of ,, and to recompence fucha Canonicr 
liberallic, not onely to encourage him that made it, bur alſo the other Canoniers to do the like. 
Lewes Collade in his manuel! practize writeth, thatar the (cige of Siennathere was a peece plan- 
ted yponthe Lead,or walking place of the great church which overlooked the Beſiegers appro- 
ches, and did them much harme and though many shot were made at it, yet they couldnor 
diſmount ittill at laſt there was a Germaine canonier found, whichat the very firſt shot,did not 
onely diſmqynrtir, but alſo shot the canonier, and ſome that ſtood by him , making their Leggs 
- andarmes fly vpirito the aire. Which the Margzeg? of Martinia,Generall of that Army ſeeing,it 
pleaſed him ſo much, that he rooke achaine of gold from of his neck, and gaue it to this ('ano- 
nier , which had made fo braue.ashoot, which did not onely encourage this canonier , butalſo 
ſtired vp = thereby to oaihe the like recompence and reputation, when as occaſion might 

reſentirſelfe. --+ 

i Thelike was donealſo (though not of that account”) at the ſeige of oſtend, There was aboar, 
which would come through the chanell into the Towne,and running in,the rudder was shot off 
by one of our canon bullets, whereat the shippers were much aftrighted,and withall let their an- 
ker a pngennngiec toſaucthemſclues by ſwimming into therowne leauing ſo their boate 
riding at an Ankor-betweene the dike and the Towne, which eALarques Spinola perceiving, 
enquired among his Caprtaines if there were ever a Souldier ſo venturous as to ſwim oo boat 

cut the cable of it, for which he should not only be advanced bur alſo he should bee y 


rewarded. V pon this there were many braue ſouldiers offred rodoe it: but when it came to the + 


pusb,8 had ſtript themſclues to go into the water, the enemy within powred ſuch volley of hot 
ypon them, that they began to flinch & grow faint harted,the eſſe being loath to venture 
his men, and to employ ſo great a courage for ſo ſmall a matrer,called them back againe. But at 
laſt there came an excellent canonier,confidering afwellthe ſervice that he might doto his Mat, 
as the pleaſure which the Marqueſle might rake in it ; offred himſclfe, and intreated mce being 
then Generall of the Ordnance, that J would be pleaſed to giue him leaue, that he might make 
ſomes$horarir, with promiſe, that within two or three shot he would shoot the cable aſunder,& 
make the boat come floting to vs to the downes ſide. | o- | 

_  Uponthis J gaue him leaue, though I feared, both powder,and bullets would be miſlpet 
with the firſt hot he miſſed, bur with the ſecond he ſtrack the cable in peeces : ſo that the*bo 
indeede came floating to vs. This braue $hot pleaſed the Marqueſle exceedingly , 8& commiend- 
in 2this canonicr greatly. gauc him a good pecce of gold,or two & beſides promiſed to adyancc 
him: 2 OSEE = INS +. "5a Jt 
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It is true Senior Diego Vffano.your Tranſlatour being then page unto Generall Francis Vereywho 
then command:d within this Towne , was then aſpeFatour of it , and Sir Francis Vere and diver; 
Officers which looked on commended alſo your Canonier highly. for making ſo brane a 1hot , but F will 
put you in minde of two or three other, more famous then that. Tf you remember there lay a whole Ca- 
non of ours upon the Weſt Bulwarke, which carried a bullet of 48 or 4g pound weight , and as it was 
4 braue peece:ſo had it an excellent ('anonier.one Francis Nellon an Englich man,whoſerved Deen 
Elizabeth, ofever ble/ſed memory in the Brill , he shooting ſo ſure with it, that he diſmounted 2 or 3 
of your pee:es which were planted upon your high Catt upon the downes,for a revenge you did make 4 
batterie of 2 or 3 (anon to diſmount our peece , and one vf your Canoniers made ſo good a thot , that 
he shot his bullet iuſt into the very bore, or mouth of our C anon, ours being charged , your bullet and 
ours ſtriking together in our (anon, from that violent blow. flew ſparkes which gane fire to ſome looſe 
cornes of powder which were not well ariven home,and ſo our peece giving fire to it ſelfe, ſent yout back 
your owne bullet,& ours to accompany it without breaking or doing any harme to our peece, and this 
is moit true for there are ſome Officers yet living that ſaw it | 

Theſecond was this, you had a halfe Canon that endevoured to diſmount one of onr3 which alſoſong ht 
to diſmount yours, both Canoniers having levelled their peec es as right as poſſibly they conld, 4nd gi- 
ving fire at an inſtant together your bullet and ours meeting one another inthe Aire , with the wis- 
lence of that encounter, both bullets breaking ;the peeces of them flew up as high intothe Aire as Pauls 
ſteeple. If Vandermyle the Controuler of the States Ordnance were al:ue, he could tell you that thi 
* ſtrange thot is true,aſwell as I. 

And now you are adiſcourfing, I will truly relate two , or three miote unto you which came 
from your Cart. Some of our Run-wayes could tell you,and show you almoſt in what houſe 
Generall Verelay in Offend,and you had ashreud ſpight at hitn,for ſotne dajes you have $hot,8 or 
9 Canon 5hot through the vpper part ofhis Lodging, and one night remer thereſt, having bin 
the round, for he was very vigilent, and cell to look to your proceedings, and by all meanes 
poſſible to hinder your ms! > gg, a after Sun riting , when he knew there was 
no danger, he went to take his reſt for 3 or 4 howers, and lay downe and ſlept upon his bed in 
an upper chamber , awaking he called for a cleane shirt ; and while his footeman was ayting of 
it before a Charcoale fire inthe chimney , while one that was then his page wis a pulling a lilke 
quilted waſ-coate over his cares,and calling for the $hirt to putt it over his head, his footeman 
comming with it,uſt came a Canon bullet of 49 pound weight through a winefchor Bedſted, 
iuſt by Sir Francis Vere and his Page, the Lacquey comming with the $Hirt, «hot b5rh the hire, 
and his bowels to pash, which bloud light and ſprang on him and his page, was riot this a natrow 
eſcape ? : 

Afier this Sir Francis Vere would lie no mote in this upper chainber, but rettiooved his own 
lodging to another lower rome, howſoever, from your high Carr ot thiotint you could finde 
us out againe. For a while after Sir Francis Vere going every tight the Round, id viſiting the 
Gards without the Towne, to diſcover how you did adyance your approaches, & to ttiake you 
buy that ground full dearely: The Sunne being up came home to take his wonted reſt, till 10 2 
clock before noon, making the nights the dayes;and piart of the day our night. for #reſting time. 
1heſame page after Sir Francis Verehad called for him, edme into his chamber, and having alir- 
tle firkin ſtanding by the heatthin raking up a few charre+coaleahics irit0 it, cotnes an other bul- 
let of ſome 4$ pound weight from your Catt,shootes thitbnigh the uritioft patt of the chimney, 
alittle aboue the mantlerree; and the bullet having corne thitough a good part of the forchioute, 


and being ſomewhardeaded, fals juſt by the pages eatesints the very firkin, which the page was, 
a purting the ashes into, brake it , and made a dirit upon the hearth. Ml the hes flying our, the 
page giving a leape toward his Maſters bedd,for wee could ſcarce ſee one arother, becanſe the 


ashes made fuch a duſt, and preſerttly fell downe aboue 20 great brick-bats , which the buller 
had looſencd inthe chinaney upon his head, had he nor leapt away, this was an other eſcape - Bur 
for a revenge the page got one of Sir Francis Veres centinels,that ſtood in the ftreete before his 
dore, to crue up this bullet in a wheele barrow up to the weſt Bulwarke, to the English Cano- 
nicr before mentioned, and becauſe you wiite in your former Dia/ogue,that one bullet may fitt 
the calibrec or bore of another pcece, this buller fitted ſo iuſtly onr Canon aboue mentioned to 
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ahaire,which was ſent going to you againe, piping hot out of our Canon, to your Catt; and hee 
made ſo good a $hot , that I verely beleeue, he ſent ſome of you to Purgatory, for wee could dif- 
| cover ſome Armes and Legges which flew up into the Aire,and ſo you were payed with your 
owne coine. 

One,ortwo more and then I haue done. You remember well the 7 of Ianuary,that day which 
you did batter Sandbil/,and the skirt of the old Towne, afore mentioned,for all your often sho- 
ting, yet there was one halfe C:non lay upon it,not farre from your breach undiſmounted. The 
{ame page, after he had taken his Levell, gaue fire _ two horſes and a waggon which came 
riding along the ſtrand from A/bertus Sconce,towards your Pile Batterie, it ſeemes laden with 
ow or Bullets , he made ſo dire t ashor, that he ſtrooke his marke, killed one of your hor- 
ſes, and rhe Waggon shot a peeces. The Page being overjoyed with this shot,he would needes 
make an other , and whiles he was a levelling his peeceat an other marke , one of your 
Canoniers turnes a peece afide from the Pile Batterie , and $hootes iuſt in at the ve 
port-hole of our halfe Canon , and came (o right, thar it licked off a pound or two of the 
mettle of the Mnzz/eupon the upper Frizes of our halfe Canon, ſome peeces of this mettle 
killed a Gentleman that ſtood by as a ſpeRatour, and shot Sir John Ogles Cooke into his 
belly,which was there likewiſe, butthe page which ſtood behindthe brich , a levelling the peece 
with his thumbezeſcaped, and had no harme,but your bullet flying by his care madefucha hum- 
ming noiſe in his head, that hee thought there had bin a ſwarme of Bees init. This I haue writ- 
' ten, not for any Oſtentation, but onely ro shew you, how miraculouſly ('yca even in the grea- 
teſt dangers) God can preſerue his ſervants, according to his promiſe : Plal. 90. verſe 7. <A 
Thouſand shall fall at thy fede, and ten thouſand at thy right hand, yet it shall not come nigh thee, 

One more,andthen[T will end my digrefſion : Atthelaſt ſeige of the Bo/5h the yeere we took 
itin, Anno 1629. Wee having advanced our Approaches cloſe under your little Sconce, a muſ- 
ketteir of ours, putting the noſe of his musket through the Muskert Baskets to giue fire , one of 
your Firelockes, lying upon the/aap for him, gaue fire upon him uſt atthe very ſame inſtant, and 
Shot his firelock bullet right into the very mouth or boore of his musket , fo that the bullet ſtri- 
king againſt the ſcrue of his brich, burſt open the 70uch-hole of his musker, and a peece of the bul- 
let came out ofthe ſaid 2ouch-hole, while the Prince of Orange, Sir Horace Vere,Colonell Gence- 
rall of the English,and diverſe other Officers ſtood by,and thus you ſee how wonderfully it plea- 
ſed God ſometimes to preſerue his creature. | 

Now I come to youagaine, where you exhort all eACaſter-Gunners , and anoniers, that will 
ſtudie this Art, that they with great care anddiligence practiſe theſe rules aboucſaid, for the 
levelling, ayming, andtaking their markes right, remembring,that there is more dexterity , and 
cunning to be showne in shooting at a$hip , layling away ſwiftly before the winde, then at a 
Troupe of Horſe, or Men marching ſoftly upon the Land,or to diſmount a peece planted upon 
a Tower ora Bulwatrke , where you haue an immoveable marke , eſpecially when as you are to 

shoot upward. 

- This Artmuſtbeleamedand pratifed , when you haue not much to doe, that whenneceſk- 
cals for your employment, you may then not _ be ableto doe your Prince and Countrey 
ſervice againſt their Enemies, bur alſo gaine your ſelfe fame and reputation. 

Now hauing treated at large inthe former Chapter, how you hall /evel/ your peece point 
blanck,levell with the mettle or ata rage ; according to the clayation you giue it. To shut vp all, 
take this obſervationalong with you,, that if the f74zes of the muzzell of your peece, or the 
button ofit be higherthen thoſe of the 4rich , then it will carry ouer, Againe, if you rake your 
aime from the 4rich aboue the ſame, and the button reſting onely vpon the thickneſſe of the 
Mettaline- Par 48 bullet will alwaies fall short. Bur if your f74zer, be alike, aſwell at the 
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Pradiiſed in the Warres of the V aited Netherlands, 47 
HOW AND IN WHAT MANNER A GENERALL OF THE ORDNANCE 
ought to plant his Canon in a day of Battle, whereby he mayeannoy moſt an Enncmy. 


Extradled out of the ſecond treatiſe of Don Diego V fſano bis fifth Dialogue betweene 
the Generall of the Ordnance, and a Captaine as followeth, 


ff D FEnerall, Sir, Lwonld faine know of yow, how Ordnance ought to be placed in a day 

— of battle, which might gaule an Ennemic molt? 

Captaine. | make noe queſtion, but your Lordship having had experience in the warres 
of Save), & Hungarie, can tell better then Iam able to ſpeak; aggif |should yſc ateadious 
diſcourſe, it might then ſceme that the Scholler $hould preſumeth teach his Ma#er, 

Ges. Howſocuer in ſuch a caſe I would willinglytake the agyiſc of an old experienced 
Souldicr, and eſpecially of ſuch a one, who hath (exved in'thefe parts. As for mee, / dare 
not boaſt of any great experience, having had enough to doag&roJook ynto' my owne af- 
faires,ncither have I had much leiſure toinforme my felf well about Ariillerie. But now 
ſeing lam to receiue that charge vpon mee, | pray/yow tell mee, as a man who hath bin 
beaten there vnto, & hath had longe expericace.inthe watrhow they doc yicts plant 
Ordnance in theſe quarters, _ W_7 TBS - EI 

Capt. Sr, There hath bin but afew batilesfoughtin theſe parts , and to ſpeake truely, 
Jam notableto ſatisfic yow touching this poinr,* Nevert gdefie,l willtell yow what [ 
haueſceneintwo, wherein | was preſcut. Inthe anc the'Q:dnance was planted inthe 
head of the Battaillons, and ih the other berweene thtm,, wwoby two, andthree by three 
ypon the flancks, & wings ofthe Muſ kettiers, & blinded with the wings of the Cavallerie. 
Butas tor mee, Iam of the opinion thatit is beſt to plant ſome peeces in the fronr of the 
Armie, which maye play vpon the Ennemicstroupes on all ſides: ſeekeing out alwaies 
for this effe, ſome places of avantage toplace them/in, that yow maye not be in daunger 
of looſing your peeces. And though you cannotgettſuch-an advantage, yet your peeces 
being in the head of your Batule, will be of leſſe ſexviee, becauſe when yow are tocome to 
the Chock,and joyning of Bartles,they maye in ſonic wiſe annoy your owne men, which 
Ifawin one of theſe Battles abouelaid, 

* Gen. Therefore | think it were fitter they should be placed vpon both the Flancks, and 
in the Reere of the Battaillons, by leaving a tree place of Armes , which maye giue noe of- 
fence ro our owne men. 

Capt. | can hardly beleeue ( 1{{uſtrions Sr.) that that would be ſoo expedient, for an En. 
nemic, perceiving thatthe Fromt is left bare without Ordygance, he would take the more 
courage to fall on,and come vp to the charge: Therefore, I hold it more fining , that the 
Arlillerie, as yow maye (ce in the Figure S, maye be diyided ſome here ſome there ; both 
before the Front,and ypon the Flancks, placed ſome 50o, or 100. paces one from an other, 
& then their wil be no danger, when the Ennemiec $hall come vp to the Chock, toencoun- 
ter yow, or offend our owne men, expecially when they are faſtned 16 them by drawing 
Roapes,and yron-rings,that vpon an inſtant they maye be remoued & turned for the ads 
vantage of our owne troupes, and give fire as faſt as they can charge & discharge among 
the Enncmies troupes, which is a matter of great momet tor the obtaining ofa Yidoiric, 

/ But 
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50 T he Principles of the Art Militarie. 
but it happens very ſeldome;that ſach con venient places can be found, for the planting 
of Ordnance in a Battle, as were to be wished » for oftentimes one $halbe driven ofnc- 


n cat impediments, 
Alc to outformer " 
KY ?FGRAHCE C ther to be planted 
pon the Wings & Flancks of the Batrailions, then otherwaies,which tdarc not approue of, 
are toencounter with th&Ennemie;,and come vp to the 


to ſay ypon thisqueſtion, Wherefore I doe adyiſe, everyT | 
Maſter Gunners,to leſomelightfeild peeces;and (maliÞirg 
| ſion maye be remouedfrom one place to another,andcoutagi 
ces of moſt adyantage,which might offend the Enncmie. + _ oe 

Gen.”Sr, The rcaſons you ve, haye given mee good ſatisfaftion, but 7 pray youreſolve 
me of _ thing more,that is, how a Generallof the Ordnance ought rocartic himſelfin 
the day of Battle. #5) Rn I” "3s Ba 

mn. In ſuch atime,the Generallis toxhow tf hjs wittdome, diſcretion, & etpericn- 
ce, which chicfly conſiſts herein , that he and his'Liew#awans keepe their trainerogether in 
good order,to hayea vigilent eye vpon all accidents;thitmayefall out, & tro make choiſe 
of ſuch ground, for the planting of his Orduanege1thy Generall ofthe Armie & he $hall 
thinke beſt,to ſee that all things be in a readine! ;theOrdoance well placed,andthat the 
Maſter Gunners, Gentlemen of the Ordnance & Canoniers doe their beſt cadeyour, & ac. 
Guit themſelyeslike men, Ir is partly alſo his charge, toſce,that thewhole Armie be wel 
provided with Munition,as Powder,Bullets,and Match, becauſe the Amunition marches 
vnder his traine, He is to be necre the Generall of the Armie vpon all occaſions,to recciue 
his diceQtions,and Commands, & to ſee them executed ſpeedely, and to know of him af. 
ter what form: he will make his Battle, thathe maye plant his Ordnance accordingly, 
& lo to finde out hils & heigths, to play over his owne men; & offend the Ennemie moſt, 
And whenan Ennemie $hall preſent himſelf, and come yp to the charge, todraw & plant 
his Ordoance,as neere their horſe as poſſible maye be, to hinder them from breaking in 
ypon the deviſicns of foote takeing along with hin Sazlours & Piomnierr'to help to draw 
vpthe Ordnance and ſufficient gardsto defend them, and this is that, which in ſo great a 
buyſnefſeis thecharge, and dutie of the Generall of the Ordnance, and which maye be rc. 
quired of him. 

Gen. Captaine, this diſcourſe hath pleaſed me well, andgiuen mee good contentemeant, 
and Iam glad,that Lmett with yow vpoa this occaſion, Adicu, 


Pratiiſed bs thewevreref the Fuited Wether lands. : 
Ls W THE x6. CHAPTER. | = 

Treating of the diverſeſorts of Bridges; ufed in rhe Rruice of the Lotds 1: 

| '/ tie Siaresof theVhited Provinces. 
"= Anya braye occaſion in the warreshath bin loſt, for want of Bridges to. alle over a Ri- 
ver, a Brook,or a Moate* therefore the Staresforaiiypecce fFſcrvics +. have alwaics di- 
verſe Bridges in 2 ceadinefle;BBrk ſmall & great. The fmalfer ſort Qtany ſaddanpe enter] pb , 
ia 

z lon 


or for putting over the MoateofaTavne, x Hornework , or a Balfe- Moon: are! hree 5 , 
Corkt-Bridge now not in vie; ſecondly,a Bullruſh-Bridge, the peeces whereat y 450 oe N= 
SPOT TIL "ILES. AY M4. +.444 
ge,and ſix orſeven foote broad,that four men may goc ovet thehi inFront delcribe vio you 
in my ſecand part.iathe Chapter of 4proaches, Figure 159, whereof many pecces being ioyned 
faſt rogerher with roaps, and anckors,will layea Bridge over a Moare, 4 Bro6k;or a Ditch for 
men to paſle oyer, the third ſortis a wicker,or a Baſkez- Bridge,as $halbe here after diſcribed. - 

Moreover, they have three ſorts of other Bridges, namely,a ſmall Boate-Zridg# with Beames 
Plancks, Roapes,and Anckors,which are carryed vpon long Waggons in the Artic, whereof 
you maye ſec oneofthemrin this treatiſe Chapter the 3, Figure 10. of theſe wee have com- 
monly twelve;that goesalong with our Armic ypon a long Waggon,draw nc with 15. couple _ 
_ of horſes anda Thiller horſe, D 

Beſides, thoſe above mentioned, there are two great Bridges, the one called a Punt-Bridge, 
which islayd longwaies, end tocnd over the Rhene, or any other great River, andtheother 
a Maze Schip-Bridge,as you $hall ſec in the Figure following, 

Command then being given tothe Capraine ofthe Bridges and his men, forthe firſt they 
lade Ordnance,and all manner of Equipegein thoſe great Punzs,as Beames, Plancks, Cordags, 
Cables, Anckors,FFindlaſſes,Winches,andal other neceflaries, to bring the vp tothe Rendevens, 

Now when the Capraine of the Bridg is to laye a great Pant-Bridge over the Rhene, or the 
Whale, as at Nemegen, Schenchſconce, Weſell , or at Rhene-bergh,takcing firſt the breath,and dis 
tance of the River from the one (ide to the other , they can caſcly give a geſſe, how many of 
theſe Punts being 50. foote long, and 10, fovte broad, will ſerve to reach over the River. The 
firſtPuntthen being layd longwaiſe from the edg of the one ſide of theRiver being faſtned to 
twogreat Stakes (and Anckers) driven into the ground, they then lay at the furtheſt end pf 
the firſt Punt,and othcr Pant laying Bruſhat both ends of the Punts, which riſesand falls, that 
horſe and waggons maye paſle over them , and alwaics faſten and binde them together with 
Ropcs,andCables which ſtayes the Punts, by caſting out Anckors and Cables into the ftrea- 
meczto hold them faſt together, and thus they doe till they hauc layd over i5,or 16 of theſclong 
Pants, which will reach over from the one rothe other (ide of the River, at the ende whereof 
there are caſt yp two Halff- Moones, (if it be not neere a Towne) and a Steckado or 2 Gats made, 
that none maye paſle overit without leaue, having alwaycs agardto defend it and keepe it 
from burning. 

Number 37. is the Figure of a peece of a Baſ ket- Bridge,ſuch a one as was vſcd at our laſt Fn- 
terpriſe ypon Hulft, made of Wicker about de biggnefle of ones middle finger, with Supporters 
of wickers with in it, as hedges a foote distance one from an other , ro ſtrengthen it,and hel- 
peit from bending , when one goes over it, being alſo matted in the botromeand covered 
round about with waxed Canvas being carried betweene two men , with two Coole Staves 
ſome 13 toote long, as two men carriesa Hand-barrow, bcing layd Croſſewaies peece to peece 
andfaſtned together with roapes,and at both ends Anckors, The length whereof from A, 
ro B.is6; toote, and the breath from C, to D. two foote and a hal!, and isa foote in heigth, ſo 
that two men in front maye goc overa Moate ypon any Serpriſallof a Towne. 

Number 38. is a Maze- Bridge laydcroſſewaics, ſucha one as our Armie paſſed over the Maze 
at the Greve,Yenlo,and Maftricht, having beames ſome 1 5 or 16 foote long, and ctofle beames 
over the Maze-Schips with Plancks from the one ſide of the River to the other, & is held faſt 
together by Cablesand Anckors,as the Figure following of ſuch a Bridge doth demonſtrate, 

Number 39, is the Figure of a Mathematical Horſe- watermill, firſt invented by Yitrivins, and 
is of ſingular vic for the drayning out of water in Marrish grounds, and places, being drawng 

but with onc hotſe , as the Figure demonſtrates , and by relieving it withfreſh horſes and a 
Driver, 


The Principles of the Art Militaty, © 
Driyer , maye goe night and day : the experience whereof wee ſaw at the ſeige of the Boſch, 
what abundance of water twentic of them drayned out of the qverflowhe Meddowes & the 
Riverof the Dawmwell,which did helpe andfurther our Aproaches greatly. 

Number 40.is the Figure of a Water-Scoupe, made after this manner following,firſt you rake 
three long Pooles,or Sparrs,and at the toPP binde them together witha match ora Cord, fi6 
the topp whereof diſcends an other Cord, whichis bound taſt tothe hatfi of the Scoupe ; as you 
maye ſce,and the feete of the Sparrs, putt into the ground Trienguler wiſe, with which yow (ce 
the Figure of a man caſting watcrout of a Moate ora ditch, This Plate P, following will chew 
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Prafliſed in the warres of the Vnited Nether -lands. 
JE DEMONSTRATION OF A COPPER-OVEN, A KNEADING TROVGH 


anda Bread-Cheft with the appurtenances there ynto belonging, 
Vmber 41.is the Figure of a new invented Copper-Oven,ſert ypon thee yron Chimmies for 
the bakeing of bread for an Armic,having at both ends two moputhsor doores, which opeEs 
chutts, whereof the Iength of one of them from A.to B,js nine foote longe, the bredthfrs 
o D. is three foote, the heigthfrom E.to F.to the toppis afoote & a halfe,, & the bottome 
xd which the bread bakes marked G, H, istwofoote & a halfe, This Ozes (as is aid) ſtands 
n three yron Chimnies, noted 1, into which fuel and Turfis putt to heate this Oune, how 


wy Loofes, & poundsof bread it will bakein three hours,the liſt following will how. yow, 
Io Troug 


fumber 42. is the Figure of a Kwt4 b, whichfrom K, to L. is ſeven foote longe, 
from M. to N, is two foote btoad, the Ledge or coucr O. is tlireefoote high tand the bote 


P, is almoſt twofoote broad, to thiskn Trough, yow muſt haue water Pailes, Dow 
Wer, Peeles to draw out the batches of bread, & all other neceffaries belonging toa Baker, 
fmber 43. is the Figute of a Bread: Cheſt very vicfull it the warrs fot the carrying of Bread 
Þſcuit vpon a march, whereofthe lengthfrom Q. to R, is cightfoote longe, the bredth 
1$. to T,is foure foote longe, the heigth from V.to W., isthree foote tothe Cover, and 
zofe or Cover from IF, to X, is likewiſe three foote high. This Bread-Cheſt being ſett vp 
h. 2n, & drawne with three luſtic herſcs, will carry a thouſand, yea 1 200.poundsof bread 
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pratfiſed m the Warrs of the *united Provinces, 75. 
The Office. 


And charge of theGenerall , or Maſter of the Ordnance, 
_ and all other Officers ſubordinate vnder hi Trame of Artillerie Munition, 


and vietuals, as the particular lifts of all preparations, and n-ceſſaries belonging 
t0 an © Armie shall be here demonſtrated. 


'J He Generall or Maſter of the Artillerie (as is 


howne in my ſecond part of the chicfe. officers of the feild pag- 9-) is a very honorable charge 
and hath command and luper intendencie ouer all the ordnance , Armes , Munitions , Engines ; Materials 
& Inſtruments for worke , yea , of all = belonging to the Ordnance , and hath alſo abſolute Com- 
maund ouer all Inferiour officers apparta to the Trgine of the Ordnance , as ouer the. Lieutenant of 
the Ordnance, The Controuler, Thitluk lakes O the Amunitiou, and Materials, The Gentlemen of the Oxd- 
nance,and Maſter Gumers,Canoniers, Armores,. Inginiers, The Captaines of the Pyoniers, and Mineurs, 
ouer all Smiths, Carpenters, and wheelewxighys, ouer all Artificers, and Handie-crafts-men, andall fuch 
as doe attend vpon the traine of the Artillerie , Munition,, and Materials. And when the Armicis to goe 
iuto the fcild, eh — patents our to al officers vnder his Charge , to meete himat the 
endevous. ; 
K Now for the better helpe , and discharging of his office , he hath a Lieutenant of the Ordnance allowed 
him , who in his abſepge bath abſolute commannd allo ouerthis Traine , andis giuen him 35 ah afſiftant, 
to helpe him in the exccution of his Commands. 

And becaule the Cone or Maſter of the Ordnance, is commaunded in his Commillion, | 
cular Inſtruction, to keepe a perfect account of all grear, and ſmall peeces of ordnatice , It 
tions , Matcrials &c. Fe hat allowed him a Controuler of the ordnance, which Cont na, 
bound to keepe a pertinent liſt of alt the peeces, of ordnance great & nth Aol a 
belonging to the Land, Elle woghts Coke of Leh Armes, and other 7d me 

euery 


tcd , yea off all things clic ap: Yn 
ſtruction. 
_ Unto this Traine of the ordnance ardorade two C _ » or cp » One ne by Ming 


es: a5 maye; are mote at large 3 
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ls mar with all _— ro the _— vinted, and becaule the ordnance, pads 44 » = Poe 
als mgye be taken out t of ſeacrall 7oWÞues and he gives; ro'euery Conduttourhis charge in writting, 


to lade tuch and ſuch ordnance Munitſon, &] arerials, in thoſe places ashe is appointed which they a 
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to ee » and bring them vp ro nw outs Ss willinſwere to the contraric,if any OY $h 
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«What Ordnance ;Munition, matterials, and ache. i 
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the Fanlcongts, and ſther drakes 12, facit in af "29: ] | Shrycking roapes | 8 Þ 
There Shi Canigges . for theſe Sorerel cs of « Drd- | Dra lines _. 
go 5794 , mn ' .* 420% Neko drake Þþ shipping »* 0r »/e ful dard: 
Spare heeles imall for the Ordnance aboue c-| 40, 
Fed of all va apps Romy beck to driue in piles in the ground 12. 
Fore-Waggons, or Carriages .$0. | Small Ranmers to drine an pales +. 10. 
Spare Wheeles for the fore carriages - I2+ | Spare r0apes 12, 
Block waggons & long Waggons to lay, oxdnauce m, 2.5. | Great Yron hanimert © 
" Spare fore and after Wheeles 1 2. | Brames , and Vnderlayers for plat» PI _ Me. 
pare T hilters for tbe BlockBaggone , *  *1.,, 33 [-.39- yoote longe , 12) po: 
Spare long Wagons for the BlockBaggons ** 3.1 Planthes for bedding & other vids \ 4aþ0. 
Spare axeltrees, and draughts © - * +2, ] Spartes | * 6000. 
Sledges, to dralp ordnguce on +0 "8," Spader'-- | #2, Y6oo. 
Fearnes, or Windlaces compleat bs - Showells © SIITESO +2000, 
Eshelletts, or martinets. 6+] Aofes 1 F009. 
Tron Crops » or Goats  feete , bandspikes , and Ine efal Hatches = | '*Yo0. 
"torts. 20. | Hand biller | ated | FOO, 
S14fſe pullier or truck/es ih 2420. | Pick, tieſes | : * +300, 
Winches, or the Endlef], ſcreives © ' * x2.) ] Mattocks © "300% 
Fron bolgt.” © {1 10. | Yi hammers for the Greer if olaanc '- T2; 
y quip=es Salett oyle, for the Engines dona 6+ | Lanternes | 30 hh. 
Tart, or greaſe buxſes, 25. | Candles | © $00» 
Spare hbggs-greaſt for the carriages. * 1360; | Frie- lights to putt in Med rage + © Yo 
For np prece of.. theſe Ordnance abourſaid , three lodlr, Leather pailes to queiich Pri Bib a 30. 
er kde ond 3 Juenger peeve fit," 240: Hyg to nuke blinds Vith 30. 
F "IZ00- rÞre Es | "+ *—_— 
Et ckinner, Walk huge JS y * 400. | ale gurne w 46. 
phe Orhan 50: OCB hags 124 
elf CS Bobs! upd ence Pr re ener) Gig 
Fa pak Ha i0R- | OY os |  Dloih-wahgons 56 
meh $5.55 > . $000. | 991k forthe: Þbiller eirrriages + rat ' 66. 
fey er dr green wat of 12h," 1500; Boles and clenchere forthe long Sad gitis " 57 i 
For Sens AG rv lb. bullet | 1000. | After —_— | - 10, 
Fe hoy 7M "22390: | {fttr Nailer - 423 " 59- 
ts "'LY60/ gin acer gba for FORO 4 "0 
= ky 6 1b. bullet *  ' **. 2100; Wi « for the black and long $apgms. 160, 
Forpbt ſin I dikes of 3.16-6ulloh OK. | Yor Sheire), with bolts ant rings | 100. , 
 Gabiom Tees, grey" 4 —_ Shlthes ith chditiefs nog 
7 +6: x oo hgh- and ; Ns 9 | and | Naiterfor the bole#”” © ' rar; T5O, 
ſts: Wee Lattor, | cattredge Great yiom Nailer”? ET vg 
| ks 
t/ lod oo feria ' £4000 | TonStaples =" "_— x: "200, 
ban SI ces of orduance © © 450900 bh Tatthn Beer with cited ite was. 
Tote of diverſe ſang, "© "© 3þ688 
rao for te 02G 2 of view BR 6 SBupdle and Condagt'*0 1 9 i, 
"Þodden hammer, and bis dis 80. | Nailer 8 yrches long” © OO OO Tibba, 
Haire-cloaths 100. | Nat L606, 
Burdles to plant ordnance on With are ſtiff Joo. 600Q, 
Hand Barrobves 3}F "2920 Neves, 57316 I 2000. 
wer. e Baker ot =_ -_ 1 Zoo. | 2 
Thiller Harnsfl £18112 060K Smal nile Fs 921 abiCs \L{YBooe. 
150. nailes, « males 0 20000. 
| © Spare roafies & aegis. - 2 203 021 \ loi of kitrd Soto © ; e261 5226 400 lb. 
— IF k Plated crofſe ſtaues bo the —_ roapes Saga oo* 1? 1790; [email barres for ſmitbs 
'- | | ofhe es ' F 
=F 4 bly Cr : 0. /anÞ Dara } LUN | malig Te wy Cs 
» TP 5 fn tm wa > "1s We great Adartely noch 
L Tt vl Fat v9 oc men; 
* We 4} Invariant 2: @uere?) g 8. 
= 7% 7 


Prat7iſed m the warres of the United Procyinces, 


A liſt of ſome other 


' Materials, and neceſſaires, which the Clarke ofthe 


Materials vſes to carrie with him to the Feild; to make 
a cMagazine of in the Army as followeth, 


Older for Muckettiers 500000 b. | Draggs 
Match in Bundles 89000. | Nailer both greate and ſmall enento lath nailes f 't 
SoW-lead to caſt muckett bullets with 50000. | ſorts 200000, 
Moulds of 12 bullets a peece to caſt in Oo. | Lanterns and blinde lanterns of all forts 40. 
Haire-cloaths to cover the powder with 60. | Candles 400 l(b, 
A Great many of old peeces of ſailes to make blinds Torches « 50. 
With 1000, | Fire-lights 2. 5 and pitch roapes 600 peeces. 
Spare Muſhketts 500. | Barrils of pitch 6. 
Spare Muf ket reſts 1000. | Barrils of Tarre 4+ 
Spare Bandeliers 500. | Woll-ſacks 200» 
Spare muſkett ſkockes + 300. | Hulverglaſſes 50s 
Pikes 16 foote long beſides the head 2000. | /ntempered chaulk in barrils a laſt. 
Half- Pikes With Loop flau- feete 300. | Ship- Katroles of all forts 2.20 ſmgle. 
Corſlets, and Head peeces 3 00, | Double Ship Katroles 70s 
Armors of proofs With Caſkets of proofe: -. x 00. | Dralping lines to dralp Shipping againſt the flreame 60% 
Javelines double pointed, With yros to patt throng) the trees | Baggs to fill earth ithall vpon an Approah 2000 «, 
of Turnepikes ; 1 500. | Ammunition cheſts to put thers in 6s 
Match-Hornes to blinde” light matches 2pon an enter- | Blinds of Kanvas 1 50 foote long each peece 200, 
prize 3 200. | Plancky ,'Sparrs , beames of all ſortsg ood ſtore for ordnance, 


Runming Wag gons With tbo Wbeeles , ond Iavelins put 


- through the Axeltret © 300. 
Short Paliſſadoes to dritveanto the gon Dit long fan-- 

. ternailes 6000. 
Yron hammers to Prickthe natlud in. 50. 
Woddeh hammers to break open the pri ofpodir 200. | 
Great Boorers to boore holes with 9. 
7 welue firkins of Jo amps: , of. fawe: fnr tanter 

nailes * ©.» 12000, 
Yee ſpares tvith hacbets, | TE | 6000, 
Peeces of Bulruſb bridges Pn paſſe duer «| 

-moate, 0 '2,9V5 IF peeces. 
Hand-barrowves to carryſodds With - 150+ 
Shyppers hookes 1hort and'loug 150] 
Long yron mak Bath 3 A_ teeth. TFO\ 
Great Beetles © 406 
Water ſcupps 200, 
Mathematicall Duter Boyſo miller , Ws 4 rey 

gre F7 SEEK £ 
Tpiters to ſhie odds with at .\; :y001 
Bag gor Netts to orke i agallery > © af 


. og ><, £2OmEN , he en Syed 


| Leather pailes to quench fire With 


paliſadoes, galleries,and other Workgs, ſome sborter, and 
fome longer as occaſion maye ſerue. 
Great block, pile-drixers,With aÞ their fades and Qpantes 
Nances 
Tol-heuded Rammers for tbo men to drine in pulifſedee 
ith 20% 
50 peeces of bulrush bridges ; antes oner With Kanvass, 
Þ1th their ropes,& coards to faſten them one to an other 
and ankors each peeces being 10: foote long » & 6 foots 
broad , Corke bridges each bridg contayying 10 petces 
zoned together, each 10 foote-long $012" Bo 
Cordage of all ſoorts | 400 1b, 
Windlaſes or Wmcbes i. 
300, 
| Handſalver;tivo handed ſalves,aud great timber ſaves 250. 


Auger: of all ſorts, wimbles, & Adsſes + LO 

Good ſtore of Ca tooles. 

AM things neceſſarie for eyes 

pleate Wheele Bafrolves + 200% 

Spare beelss and yrem pins for theme $00. 
| Smngle ſane planckes for the Dbeele barrolves . 200, 


ET #0 lay out the quarters with 


al with flaggs+ 100. 
Haſpels, Tune piers a_ their TJavelins Fe 
- great v: 


By this & abourſaidy chojie raſſelyvaderſiend, wh 
—_ Materials'yand nece/ſaries are ned fult to be 
carryed into an Armie;of all Which the Clarks of the. A- 
munition , aud the mn ear them > 


the  belpraf thtir C x4 the occdfion, 

mice ſoredcerequire,» I” 32.4 Lins into wy 

II Wk (1. 
13 <5; has ids The 


lery y '\IZ-» 
Spades '- robb0. 
Shotells plated a\ avi 2000. 
Mattocks.:':, bak 6 3 40 1000. 
Pitkhaxſes.'\ 600. 
Great yrotr hammers whe Pe Mull vi x00. | 
Axſeraf ll forte; "1... 1.200, | 
Hatchets and hand biffs .... 1100. 
Great Pincers «a G > $3, 
Grew andy havens vv 28. 
Yon croÞbes of all ſorts 3% | 


go. 


The principles of the Art Militarie, 
The 


Waggon Maſter Generall, his Lieutenant, and Con- 


ducours march ynder the Traine of the Ordnance, 


Efore the Armie riſes to the Feild , 


the Lord Generall ſends our 


writs for the Waggon Maſter Generall , that be chall ſend for his Conductours , to preſſe and take, 

vp ſoc many waggons , asthe greatnelſe, or litleneſs of the army maye require , it maye bein every 
quarter 6, 7,8. Yca, 1000. waggons, and cach waggon'to be furnished with threJuſty horſes, and adtyver, 
enery weygon having 3 » gildets aday , ſolong as the Armic is inthe Feild , and the Conduttours zo. 


ſtivers per diem. 


ro 


__. ——— 
* 


A Liſtofthe Waggons to 


exment Ships . 
beemployed as followed, . is. - roars - 
522 For the Lord General and bis traine al. 
It for the General of the ordnance Bis traine 1 5o. | Forthe Lord Marhall [3 
For the Lord Generall him ſelf , as many «s his traine | For forrain Lords and Earles 28. 
. Shall require. The Quartter-maſter & the Provoſt goe in the Ship ap- 
For princes Farles , and Lords voluntiers as many as they | © pointed for the Officers of the feild 
sball have Vſe for, For each Captaine of the Pyonniers a Ship $« 
For the Lords the Deputed States for the Armie as many | For the Treaſiger of the Army I. 
45 they have vſe for. For the Advocate Fiſcall & bis Recorder I. 
For the Clarks of the Munition » and bis traine Including | For the chiefe Maſter Gunner Is 
alſo the Controuler , Inginiers.and Conduttour tipo | For the C of the carpenters As 
compaines of Ppanjers and the Carpenters 120. | For the Provoſt Marchall Generall " 
For the Sariant Majour Generall of the armie 2. | Forthe General of the ordnance Fo 
For —_ Commiſſe or Klark, of the Vittuals and bis trai- For the Klarke of the Ammunition "I 
320. | For the Klark of the Ordnance us 
Forthe quarter-maſter gener: of the foote 2. | For the Xlark of the Viltuals 1; 
For the provoſt marchall Generall 3- | The Waggon-Maſter Generall Is 
For the three principal! Chinrgins of the army - | The Captaine of the Kanon Horſet "Ty 
Fot the Treeſwer of the armie The Commiſe or Clark of the Shipping "_ 
For the Wag gon- Maſter Generall bu Lieutenant, 0-4 The Sariant Majour Generall of the Army 1. 
- tours, Wheele-makers, Smiths, © Tolw-workres 7- | The r-Mafter Generall L 1 
F or the qurter-Maſter of the Horſe I. | 7be Controuler of the Artillerie & Munztion hy 
For the Lieutenant Generall of she Horſe The Controuler of the Fortsficatzons _ 
For enery Colonel of the foote ſome 3 ſome 4,according to | The Inginiers , and their Aſiftevtr | I. 
the gredtneſſe of their traine, 4 Lieutenant C, 5: | The Provoſt Marsball ouer the Fhuppers #þperss and faylours x, 
Forevery Sariant Majour 3 for the tranſporting of fick and wounded ſoul- 
For every quarter- Maſter of the foote Is 306 
For the Preacher of « Regiment r. Spore eh for forucine Lords end Poluntiers 10% 
For the Ghiurigian & Provoſt of « foote Regunent . 1. | For the Provoſt Marchall General of the Cavaiflerie : 1. 
For every foote Companie mm the Armie For the Phyſician end Apothecarye of the Armris © 15 
The Bridgmafter hath under bis charge al frtref puns Brfades all theſe every Companie ſo long 4s they lye a Ship 
bridges & ſmall boate bridger:the ordnance and ll things | . bvard have three, foure , or fine Ships comming out of 
." elſe carried vp to the Rendevons im punts. = { - garriſon till they march « land, Where of ſome of the/ 
The Commiſe Generll or C larke of t the shippeng Bfen the | . Ships have three gilders , ſame « rixe dalder , orbers tbo 
Amie is to goe into feild is to ſend forth tio Conduc- | gilders a day, according to their burden. * 
.. £05 to preſſe ſd manye Chips in Every T oÞpune and om The Commiſſe or Clark Generel over the Vittuals , hath 
* #819 48 the Generall shall give hmm order forand «4 the | ſaperetendence and care oner ll mames of Vittuals , 4 
. "Ag of the Armie maye rojunre. | | alſo vittulters and Sutlars ; Which folloler the Amie, 
A I; q c h | IC and B45 
ers 44 the ſervice maye requare. 
= noe N e Ba _ Firſt if it be a long expedition, ſo that woe bread,or Vittualls 
Shipps, and for all Ofhicers can come Þþ to the Army from thy Shipping byconvey,or 
$42.1 t followes the Army. | OOTY 


——_ — 


Or every Colonel and the chiefe Officers of bis 


praftiſed in the Warrs of the united Procuinces. 81, 


to any tolbue beſeiged it Wilbe needfull for him to have | NoW one Oven being 9 foote longe, and 2 x in breath, will 

* meale barriled vþ 1 56 1b. ina barril 3000 barrils | bake in three holvers a batch of 50. long loaves of breads 
Which 3000. Barrils Will require 600 Daggons. | each loafe a foote long , & 5. ynehes bread, Which bake» 
For the keeping of it in Shippiug before it be loaded on | ata time, 300 lb. of bread , and one Oven Will bake in 
aggons he muſt have 5. Conduttours, and Ships 9. 24.kovers 3 00.loaues of bread-Which makes 1800 þ. 
AlI neceſſaries muſt he have alſo be longing to Bakers , and | And 40. of theſe ounes being Tell heated , ill backe 6. 
Bakers 72. times in 24. hoÞvers , 1 2.000, loaves , Which at 4 lb. 
bi alſo 40. Kopper Ovens ſuch as yolb ſee figure 47. each | each loafe , comes for one day to 48000 1b. and for 
| ben carryed vpon 4 waggon,T roughs,doW knifiopailer,+ | tio dayes if the Annie reſts 96000 lb. a reaſonable 


For theſe 40. Kopper Ovens ſixe great kitchin tents » With | proportion of bread 969000 {b. 
 #Þoortbree chimnezes in them. Item chieſe for the Army in ſtore 500000 /6b. 
The 


Demonſtration for the Quartering of the Generall , or 


Maſter of the Ordnance, and all Subordinate Officers marching vnder 
the Traine of the Arrtillerie. 


Irſt this Quarter 1 m breadth , or Front from A. to B.. 609. foote, and from B, to 

C. is 300. foote in Depth, Which never take» Vþ any more ground in Depth , but onely the O 'dinary meaſure , for 

all the ſtreets in yt,are hy 2.0. foote broade,and are marked D.E, us the Parke or empalement of the General 

of the Ordnance Iu ground , With bis Attendauts » men, and Horles , 45 you maye evidently ſte in the rai2ed Figure: 

_— is here a Parke or 4 square of 100. foote : In Which parke his Tents, and Meaſures are ſett vþ as the firſt is 

as folloeth , a Hall or plate of 12.. foote in ſquare » and a Gallerie beyound that, and the great Hall of 6 foote lang ;_and 

6 foote broade. The great Hall or dyning roome is 2 4 foote broade , and 1 2. foote deepe. The tio Pavillions are 1 2 

foote ſquare. The Gallerie reaching from the one Pavillion to the other is 29 foote long , and 6 foote broade. The 

Galerie from the great Hall to the gallerie of the tipo Pavillions is 1 0 fate lang , and 6 foejebroade. The Curtaines 

of the Tents areall of them ſix: foote deepe, and the tIpo firſt pavillions are likewiſe 1 2 foote ſquare , and the Kitchin 
is 24 foote long, and 1 2. foote broade. 

F. is the parke , or quarter of the Lieutenant General of the Ar:illerie, and for the Maſter Gnnners, and Gent- 
lemen of the Ordnance, their ſervants, & Horſes, Which parkis 100 foote broade, and 40 foote in depth. The Tents 
of the Lieut. Generall , are of this Meaſure follobing. The great Hall is 1 6 foote in depth, &c. 1 © foote broade. The 
Gallerie 6 foote long, & 6 foote broade. The Pavillions are $ foote in ſquare. 

G. i the parke for the Matterials of Amunition, as ſpades » chowelles, Hatches, Billes. Axees, Pickaxſes, Mattocks, 
planckes , beddings for Ordnances, beames, wheele barrolves , and diverſe other things. Thus parks & 1 40 foote in depth 
& 130 foote broad. 

Number 5. i the Hutt, ora Tent for the Clarke of the Materials. 

Number 6. is a Hutt, intoWhich all things are layd , Which muſt not take wett. As Match , candles, and other 
things. 

Number 7. is a Common Kitchin forall the ConduQtours, to dreſſe their Vittuals in , & mad? there to keeps the 
quarter from fyring. 

Number 8. are the Conduftours Hutts, ſome $, or 1 0. foote in ſquare: 

H. Is the parke into Which are layd, all the materials,inſtruments, & tooles belonging to the Ordnance , as alſd anc- 
hours. popder, and bullets & diverſe other things, Which parks is 140 foote in depth, and 13 © foote m bredth. 

Number 1. ts the tent, or hutt of the Clark of the Ordnance. 

Number 2.. is a butt With all manner of A munitiom, belonging to the Ordnance > Which ought not to receive Wett: 

Number 3 . is the Common Kitchin. 

Number 4. ts a Cave, or Sellar to laye in Gun-polpder, 

Number 8. are Hutts for the Conduftours of the T raine. 

I. Is the park or quarter for the Maſter Gunners, or Gentlemen of the Ordnance the ordinarie Gunners,& Canoners, 
hoſe depth is 7 © foote, & 40 foote broade. 

KR. Is the Parks or lodging of the Maſter of the fire Worker, With his Conduftours, & men , Whoſe parke likWiſe is 

7 © foote m depth, & 40 foote in breath. : 
L. is the parks, or quarter of the Perardiers, and theirmen, Which is alſo 70 foote in depth, & 40 ſooje inbreath. 


Q_ M. is 


—_— 4 


MT. us the parke of the Mafter of the Batteries, & hu men of He fame greatueſſe. 
N, ave three tents, or butts for the Captaines of the Saylours , © marriners boattend bpon the Ordnance , the Atti- 


- palls, & dratding harneſſes for the Ordnance and for the Mincurs. 


0. areall butts 8 foote in ſquare » each for tio Saylours , and tbo Adineurs , The ſreetes «/d befeene every rold of 


. butts is $ foote broade. 


"Theirgquarter is 140 foote in depth & 90 foote in breath, 

P. us the parks, or quarter of the Clarke of the Fortifications, and his Condattonrr, being 60 foott in Juare, 

== the parke and quarter of the Inginicrs,% their Conduttours, being $0 foote in depth, and bo ſoote in breath, 

© K- us the gquarter-maſter of this traine bis quarter, or lodging being 6 © foote in ſquare. 

S. is the parker quarter of the Captaine of the Canon , or draving Horſes , add bis Condudtours, being alſo $9 
foote in depth, and 6 © foote m breath. * 

; T. is the quarter,or park for the makers of Gabions,or Canon bas kettr, Muſket baſketsobeing 40 foote in bredth 
& 60 foote in depth. 

Vis the Armourers parke,and the quarter for the General of the Ordnance, With their horkemen. Farrierroaud Smiths, 
belonging to this T raine, being 6 © foote in depth, and 3 © foote in bredth. 

W. u the Chiurgians parke of this T raine, 6 © foote in depth, and 2.0 foote broad. 

X. is the Provoſt Marihall of this T'raine, 60 foote in depth, & 3 © foote broade. 

-  L. is the Farriers, or Maſter Smith bis parks $0 foote in depth, & 2 5 foote iu bredth. 

" @. isthe Carters or Waggon mens and labourers , $ © foote deepe, and 3 5 foote broade. 

& is the C e $0 foote in depth, & 2 5 foote in breath. 

& bis three Fatts or Tents for the three Captaines of the Pionniers , a, are the Hutts of the Plonniers Pith their 
Lieutenants, Whoſe butts, are in the front of the rolbs ; and each Hutt is 8 foote in ſquare » Whoſe parke is 9 © foote in 
breath, & 140 foote in depth. 

6, is the parke, here wn is ſett the carriages of aggons , and dralving Horſes for the Ordnance , Which is to be Wnder- 
ood fach as are to paſſe vpon the Batch, and C Conte foray Aiklclt froe of ſervice, and to thend , the horſes maye not be 
then.to ſeeke. The tipo Huttr With in the parke marked cy 117 rh <9 re Men. VIE 140 
Foote in depth, & $0 foote in breath. 

; The Geomerricall modell of of a quarter forthe Artillerie follotver, 
And the Orthogr wh Cry mfr hevbides for the traine the Ordnance, 
To megge fee bere lonely rated im the Which & Figure thereof follelvng. 


py 


Finis Coronat Opus. 
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